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Introduction 

Zilog was founded in 1974 
and is today's leader in 
Applications Specific 
Standard Products (ASSPs) for the 
Datacommunications, Intelligent 
Peripherals and Consumer controller 
markets. These products were built 
on the foundation of the company's 
extensive library of industry standard 
microprocessors, microcontrollers 
and peripheral circuits. ASSPs are 
sold across a worldwide market 
sector achieving the most favorable 
economics for the customer and 
maximum product reliability. Each 
design is accomplished by connect- 
ing together well-characterized cores 
and cells from Zilog's extensive 
library. The success of the design is 
assured and the design process is 
efficient. Customization is accom- 
plished in software rather than hard- 
ware with minimal cost and the 
highest possible quality. 

Headquartered in Campbell, 
California, Zilog draws upon the 
services and skills of the most tal- 
ented high technology minds in the 
industry. Zilog's Nampa, Idaho 
manufacturing facility and assembly 
plant in the Philippines offer state-of- 
the-art equipment and processes. 
Zilog customers are provided with a 
total solution, from engineering, to 
production, to worldwide on-time 
delivery of the growing family of Zilog 
microprocessors and peripheral 
products. 



Evolution of Product Families Advancements in Technology 



Following the unparalleled 
success of the Z80 8-bit 
microprocessor, Zilog contin- 
ued its record of excellence with the 
Z8 8-bit microcontroller and the 
Z8000 16-bit microprocessor. Today, 
advanced versions of the Z80 are 
offered, achieving speeds of up to 
20 Mhz and high integration versions 
that combined the Z80 CPU with 
serial and parallel I/O, a Counter 
Timer Circuit, and a 32-bit CRC for 
error detection on a single chip 
(Z84C15). 

Zilog holds a leadership position 
in the Datacommunications/Network- 
ing market with the industry standard 
SCC . Zilog has established a second 
standard with the high performance 
10 Mbit/second Universal Serial 
Controller (USC). Specializing in 
multiprotocol controllers for the Local 
Area Network (LAN) and Wide Area 
Network (WAN) markets, Zilog now 
offers full families of products based 
on the Z8530 SCC and the Z16C30 
USC having improved chip densities, 
on-chip DMA, Time Slot Assigners 
(TSA) and a wide selection of ad- 
vanced features. 

An impressive selection of periph- 
erals complement the microproces- 
sor families. Included in the peripheral 
line are such industry standards as 
the Z8038 FIFO I/O Interface Unit and 
the Z8036 CIO Counter/Timer and 
Parallel I/O Unit. 

All these fine products are sup- 
ported via a network of sales offices 
around the world; ready to provide 
customers with the most complete 
olferings at attractive prices, and 
backed by Zilog high quality and 
support. 



Zilog's proven IC design 
technology has resulted in 
the introduction of more than 
twenty new products in the last 
twelve months. Zilog's extensive 
library of cores and cells is designed 
for the upgrade and integration of 
cores and cells for advanced 
Superintegration™ designs. The 
company has achieved rapid design 
of complex circuits having shortened 
design cycles by 8 to 10 months. 
Examples include the Z80181 (Z80 
CPU with SCC) and the Z86C27 
Digital Television Controller. Further 
Zilog's library of cores and cells is 
designed to a scale suitable for 
shrinking to sub-micron geometries. 
The majority of current Zilog products 
are designed in 1 .2 micron low-power 
consuming CMOS process technol- 
ogy. Zilog uses Sun Microsystems 
and Cadence design software for 
accurate and efficient IC design. State 
of the art manufacturing equipment 
and finely tuned processes have 
resulted in consistent customer 
satisfaction and recognition. 



1 




3 



ZPCONS B c c?=o s Components Shortform 



— 



Product Application Portfolio 



ra 

0> 



CO 








Z86C91 



Z86C21 
/E21/E22 





Consumer 



Television 



Automotive 



Mass Storage Computer Peripherals 



Market Segments 



REFERENCE CH art Components Shortform 
































Pin 


ROM 
















Speed 






Product 


Count 


(Kbyte) 


I/O 


Interrupts 


UARTS 


Comparators 


CTCs 


WDT 


Package Type 


(MHz) 


Temp 


Low Noise 


CMOS 


























Z86C0O MCU 


28 


2 


22 


3 


- 


- 


2 


- 


DIP 


8,12 


S.E 


~ 


Z86C06 MCU 


18 


1 


14 


5 


- 


2 


2 


X 


DIP,SOIC t1 


4*, 8, 12 


S,E 


X 


Z86C08 MCU 


18 


2 


14 


5 


- 


2 


2 


X 


DIP,SOIC t1 


4*,8,12 


S,E 


X 


Z86E08 MCU 


18 


? (OTP) 


14 


5 


- 


2 


2 


X 


Dip 


4",8,12 


S 


X 


Z86C09/19 


18 


2/4 


14 


5 


- 


2 


2 


X 


DIP.SOIC 1 " 1 


4*, 8, 12 


S,E 


■ 


Z86C10 MCU 


28 


4 


22 


3 


- 


- 


2 


- 


DIP 


8,12 


S,E 




Z86C11 MCU 


40,44 


4 


32 


6 


1 




2 




QFP.DIP.PLCC 


12,16 


S,E 




Z86C12ICE 


84 


32 


16 


6 


1 




2 




PGA 


16 


S 




Z86E19MCU t1 


18 


4 (OTP) 


14 


5 


- 


2 


2 


X 


DIP 


12 


S 


X 


Z86C20 MCU 


28 


8 


22 


3 




- 


2 




DIP 


12 


s 


X 


Z86C21 MCU 


40,44 


8 


32 


6 


1 


- 


2 


■ 


QFP.DIP.PLCC 


4*. 12,16 


S.E 


X 


Z86E21/E22* MCU 


40,44 


8 (OTP) 


32 


6 


1 


- 


2 




QFP.DIP.PLCC 


4*. 12,16 


S 


X 


Z86C91 MCU 


40,44 


- 


16 


6 


1 


- 


2 


~ 


QFP.DIP.PLCC 


12,16,20 


S.E 


■ 


Z86C30 MCU 


28 


4 


24 


6 




2 


2 


X 


DIP 


4*,8,12 


S.E 


X 


Z86E30 MCU 


28 


4 (OTP) 


24 


6 




2 


2 


X 


DIP 


12 


S 


X 


Z86C40 MCU 


40,44 


4 


32 


6 




2 


2 


X 


QFP.DIP.PLCC 


4*,8,12 


S.E 


X 


Z86E40 MCU 


40,44 


4 (OTP) 


32 


6 




2 


2 


X 


QFP.DIP.PLCC 


12 


S 


X 


Z86C61 MCU t1 


40,44 


16 


32 


6 


1 




2 




QFP.DIP.PLCC 


16 


S.E, 




Z86C62 MCU t1 


64,68 


16 


52 


6 


1 


- 


2 




DIP.PLCC 


16 


S.E 




Z86C89*790 MCU 


40,44 




16 


6 




2 


2 


X 


QFP.DIP.PLCC 


4*,8,12 


S.E 


X 


Z86C27 TV Controller 


64 


8 


43 


6 






2 


X 


DIP 


4 


S 


X 


Z86C96 MCU t1 


64,68 




44 


6 


1 




2 




DIP.PLCC 


20 


S.E 




Z86C97 TV Controller 


64 




16 


6 






2 


X 


DIP 


4 


S 


X 


Z86C93 MCU 


44,40 




16 


6 


1 




3 




QFP.PLCC.DIP 


20 


S,E 




Z86C94 DSP MCU t1 


80,84 




24 


6 


1 




3 




QFP.PLCC 


16,20,24 


S.E 




Z88C00 Super8 t1 


48,68 




24 


27 


1 




2 




DIP.PLCC 


25 


S 





* Low EMI version Temperature Range: S = Standard 0°C to +70°C 

" RC Oscillator Option E = Extended -40°C to +105°C 

t Estimate Release Date M = Military -55°C to +125°C 
1 Q3/91 
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Pin 

Product Count 


I 1 

ROM 

(Kbyte) I/O Interrupts UARTS Comparators CTCs WDT Package Type 


Speed 

(MHz) Temp Low Noise 


NMOS 

Z8600 MCU 28 
Z8601/02MCU 40,44 
Z8603 PROTOPACK 40 
Z8604MCU 18 


2 22 3 - 2 - DIP 
2 32 6 1 - 2 - DIP.PLCC 
2 32 6 1 - 2 - DIP 
1 14 5 - 2 X DIP 


8 S.E 

4*,8 S,E X* 

8,12 S 

8 S 


Z8610MCU 28 
Z8611 MCU f 40,44 
Z8681 MCU+ 40,44 
Z8691 MCU 40,44 
Z8612ICE 64,68 


4 22 3 - 2 - DIP 
4 32 6 1 - 2 - DIP.PLCC 
16 6 1 - 2 - DIP.PLCC 
16 6 1 - 2 - DIP.PLCC 
4 32 6 1 - 2 PLCC.Ceramic 


8,12 S,E 
8,12.5 S,E,M 
8,12 S,E,M 
8,12 S,E 

12 S 


Z861 3 PROTOPACK 40 
Z8800 SUPER8 48,68 
Z8801 SUPER8 44 
Z8820 SUPER8 48,68 
Z8821 SUPER8 44 


4 32 6 1 - 2 - DIP 

24 27 1 - 2 - DIP.PLCC 
17 27 1 - 2 - PLCC 
8 40 27 1 - 2 - DIP.PLCC 
8 33 27 1 - 2 - PLCC 


8,12 S 
20 S 
20 S 
20 S 
20 S 


Z8884 SUPER8 ICE 84 
Z5380 SCSI 40,44 
Z765A FDC 40,44 


16 40 27 1 - 2 - PGA 


20 S 

S 
S 

' 


t Available in Military version Temperature Range: 





* Z8602 Low Noise, 4 MHz, DIP only. S = Standard 0°C to +70°C 

E = Extended -40°C to +105°C 
M = Military -55°C to +125°C 



SUPPORT PRODUCTS 



8 Components Shortform 



Application Kits 



APPLICATIONS BOARDS 

TOOL BOX Family 
Adapter Kits 



Emulation Kits 



EMULATORS 

ICE BOX™ Family 
C Series S Series 




Z08600 


• 












• 












































Z08601 


• 


















































Z08602 




• 












• 










































Z08604 
































• 


























Z0861 1 


• 






















































Z86C06 




















































•* 






Z86C08 






• 












• 












• 










• 








r 








Z86E08 






• 












• 












• 








• 




• 
















Z86C09 








• 
























• 




















• 






Z86C12 




















• 




































Z86C19 








• 
























• 




















• 






Z86C21 


• 






































• 








• 








Z86E21 


• 








• 












• 


















• 








• 








Z86C27 






























• 










• 










Z86E30 
























• 




• 
























• 






Z86E40 


























• 


























• 






Z86C62 




































• 




















Z86C90 
































• 












• 








• 






Z86C91 


• 






































• 








• 








Z86C93 


• 










































• 








• 




Z86C94 
























































• 


Z86C96 




































• 




















Z86C97 










• 
























• 












• 










Z08800 












• 













































'Excluding SPI 

tZilog Z86C0800ZDP Required 
▲ Z86C0000ZUSP Required 



For more information see the 1991 Support Products Summary, DC-2545-03 



CMOS Z8 
MICROCONTROLLER 



Z86C00/C1 0/C20 



GENERAL DESCRIPTION 



FEATURES 



Z86C00/C10/C20 microcomputers 
introduce a new level of sophistica- 
tion to single-chip architecture. 
Compared to earlier single-chip microcom- 
puters, the 86C10/C20 offers faster execu- 
tion, more efficient use of memory, more 
sophisticated interrupt, input/output, bit 
manipulation capabilities, and easier 
system expansion. 



Complete microcomputer, 
2K(86C00),4K(86C10),or 
8K (86C20), bytes of ROM, 
and 22 I/O lines in a 28-pin DIP 

142-byte (Z86C00, Z86C10) and 
256-byte (Z86C20) register file, 
including 124-byte (Z86C00, 
Z86C10) and236-byte (Z86C20) 
general-purpose registers, four I/O 
port registers, and 14 status and 



Average instruction execution time of 
/.5|j5, minimum of 1ys 

Vectored, priority interrupts for I/O 



Two programmable 8-bit counter/ 
timers, each with a 6-bit program- 



Register Pointer so that short, fast 
instructions can access any of nine 
working-register groups in 1.0 \is. 

On-chip oscillator which accepts 
crystal, ceramic resonator or 
external clock drive. 

Single +5V power supply, all pins 
TTL compatible 

Clock speed 12 MHz 



Output Input 



Port 3 



Counter/ 
Timers (2) 



Interrupt 
Control 



II 



Port 2 




m 

I/O 

(Bit Programmable) 



Vcc GND XTAL 



ZDS /RESET 



I I U 1 J 



Machine Timing and 
Instruction Control 



ALU 



Flags 



Register 
Pointer 



Register File 
124 x 8-Bit 



J? 



PortO 



11 



Port 1 



I/O 



Progr 
Mem 
4096 x 


am 
ory 
8-Bit 








Program 
Counter 



(2048 for COO) 
(8192 for C20) 



I/O 

(Byte Programmable) 
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Z86C06 



CMOS Z8 CONSUMER 
CONTROLLER PROCESSOR 



GENERAL DESCRIPTION 



FEATURES 



The Z86C06 is a member of the Z8 
single-chip microcontroller family with 
1 K bytes of ROM and 1 24 bytes of 
RAM. The device is housed in a 18-pin DIP. 
Zilog's CMOS microcontroller offers fast 
execution, efficient use of memory, sophisti- 
cated interrupts, input/output bit manipula- 
tion capabilities, and easy hardware/ 
software system expansion along with low 
cost and low power consumption. 

The Z86C06 architecture is based on 
Zilog's 8-bit microcontroller core with an 
Expanded Register File to allow access to 
register mapped peripheral and I/O circuits. 
The CCP offers a flexible I/O scheme, and a 
number of ancillary features that are useful 
in many consumer, industrial, automotive, 
and advanced scientific applications. 

With powerful peripheral features such 
as on-board comparators, counter/timers, 
watch dog timer, and serial peripheral 
interface, the Z86C06 meets the needs of 
most sophisticated controller applications. 



8-bit CMOS microcontroller, 
18-pin DIP; 18-pin SOIC 
available Q3/91. 

Low cost 

3.0 to 5.5 volt operating range 
Low power consumption 
Serial peripheral interface with 



Clock speeds 4, 8, and 12 MHz 

"Brown-Out " protection 

Watchdog/Power-On Reset Timer 

Two Comparators with program- 
mable interrupt polarity 



Six vectored, priority interrupts 
from six different sources 

On-chip oscillator that accepts a 
crystal, ceramic resonator, LC, PC, 
or external clock drive. 

14 input/ output lines 

Low EMI Noise Mode 

Schmitt-triggered CMOS inputs 

1KP0M 

124 bytes of RAM 

Standby modes: STOP and HALT 



Output Input 



Vcc 



GND 



XTAL 



Port 3 



J I 



Counter/ 
Timers (2) 



Interrupt 
Control 



Two Analog 
Comparators 



Serial 
Peripheral 
Interface 



□ 



ALU 



FLAG 



Register 
Pointer 



Register File 
144 x 8-Bit 



IT 



Machine 
Timing & Inst. 
Control 



WDT, POR 



31 



Prg. Memory 
1 024 x 8-Bit 



-N 



Program 
Counter 



Port 2 



I/O 

(Bit Programmable) 
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CMOS Z8 
MICROCONTROLLER 



Z86C08 



GENERAL DESCRIPTION 

The Z86C08 microcontroller (MCU) 
introduces a new level of sophistica- 
tion to single-chip architecture. The 
Z86C08 is a member of the Z8 single-chip 
microcomputer family with 2K bytes of ROM 
and 124 bytes of general purpose RAM. 
The device is housed in a 18-pin DIP, and is 
manufactured in CMOS technology. The 
Zilog Z86C08 offers all the outstanding 
features of the Z8 family architecture, and 
easy software/hardware system expansions 
along with low cost, low power 
consumption. 

The Z86C08 has 14 pins dedicated to 
input and output. These lines are grouped 
into three ports, and are configurable under 
software control to provide I/O, timing, and 
status signals. 

To unburden the program from coping 
with real-time problems such as counting/ 
timing and I/O data communications, the 
Z86C08 offers two on-chip counter/timers 
with a large number of user selectable 
modes, and two on-board comparators that 
can process analog signals with a common 
reference voltage. 

For an OTP version of this device see the 
Z86E08. 



8-bit CMOS microcomputer, 18-pin 
DIP; 18-pin SOIC 
available Q3/91. 

Low EMI noise programmable 

3.0 to 5.5 Volts operating range 

Low power consumption -50mW 
(typical) 

"Brown-Out" protection 

Fast instruction pointer - 1 microsec- 
ond at 12 MHz 

Two standby modes - STOP and 
HALT 

Fourteenlnput/Output lines 

All digital inputs are CMOS levels 
and Schmitt triggered 



Input 



Vcc 



Port 3 



2K bytes of ROM 

124 bytes of RAM 

Two programmable 8-bit counter/ 
timers each with a 6-bit program- 
mable prescaler. 

Six vectored, priority interrupts from 
six different sources 

Clock speeds 8 and 12 MHz. 

Watch Dog/Power-On Reset timer 

Two Comparators with program- 
mable interrupt polarity 

On-chip oscillator that accepts a 
crystal, ceramic resonator, LC, or 
external clock drive. 



GND 



XTAL 



J J JJ 



Counter/ 
Timers (2) 



Interrupt 
Control 



Two Analog 
Comparators 



Machine 
Timing & Inst. 
Control 



ALU 



FLAG 



Register 
Pointer 




Register File 




144 x 8-Bit 





Prg. Memory 
2048 x 8-Bit 



Program 
Counter 

TV - 



Port 2 




<> 

PortO 


mill!] 

I/O 


111 

I/O 



(Bit Programmable) 
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Z86E08 



CMOS Z8 ONE-TIME-PROGRAMMABLE 
MICROCONTROLLER 



GENERAL DESCRIPTION 



FEATURES 



The Z86E08 microcontroller (MCU) 
introduces a new level of sophistica- 
tion to single-chip architecture. The 
Z86E08 is a member of the Z8 single-chip 
microcontroller family with 2K bytes of one- 
time-PROM. The device is housed in an 
18-pin DIP, and is manufactured in CMOS 
technology. The device offers easy software 
development and debug, prototyping, and 
small production runs not economically 
desirable with a masked ROM version 
(Z86C08). 

The Z86E08 has 14 pins dedicated to 
input and output. These lines are grouped 
into three ports, and are configurable under 
software control to provide I/O, timing and 
status signals. 

To unburden the program from coping 
with real-time problems such as counting/ 
timing and I/O data communications, the 
Z86E08 offers two on-chip counter/timers 
with a large number of user selectable 
modes. Included are two on-board com- 
parators that can process analog signals 
with a common reference voltage. 



8-bit CMOS microcomputer, 
18-pin DIP 

Low noise programmable 

Programmable ROM protect 

4.5 to 5.5 volt Vcc range 

Low power consumption - 
50 mW (typical) 

Fast interrupt pointer - 1 microsec- 
ond at 12 MHz 

Two standby modes - STOP and 
HALT 

14 Input/Output lines 

All digital inputs are CMOS levels 
and Schmitt-triggered 



2K bytes of one-time-PROM 

124 bytes of RAM 

Two programmable 8-bit counter/ 
timers each with a 6-bit program- 
mable prescaler. 

Six vectored, priority interrupts from 
five different sources 



12 MHz 

Watch Dog/Power-On-Reset Timer 

Two Comparators 

On-chip oscillator that accepts a 
crystal, ceramic resonator, LC, or 
external clock drive. 



Input 



Port 3 



Vcc GND 



J I 



XTAL 

P 



Counter/ 
Timers (2) 



Interrupt /\ 



Control 



Two Analog 
Comparators S^- 



Machine 
-iA Timing & Inst. 
Control 



ALU 



FLAG 



Register 




Pointer 




Register File 




1 44 x 8-Bit 





7S- 



IT 



OTP 
2048 x 8-Bit 



Program 
Counter 



12 



Port 2 



±2. 



PortO 



mm tit 



I/O 

(Bit Programmable) 



I/O 
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CMOS Z8 CONSUMER 
CONTROLLER PROCESSOR 



Z86C09/Z86C1 9 



The Z86C09 and Z86C19 Consumer 
Controller Processors (CCP) introduce 
a new level of sophistication to single- 
chip architecture. The Z86C09 and Z86C19 
are members of the Z8 single-chip 
microcontroller family with 2K and 4K bytes 
of ROM, respectively, and 124 bytes of 
general purpose RAM. The devices are 
housed in a 18-pin DIP. Zilog's CMOS 
microcontroller offers fast execution, 
efficient use of memory, sophisticated 
interrupts, input/output bit manipulation 
capabilities, and easy hardware/software 
system expansion along with low cost and 
low power consumption. 

The CCP offers a flexible I/O architec- 
ture, and a number of ancillary features that 
are useful in many industrial, automotive, 
and consumer applications. 

To unburden the program from coping 
with real-time problems such as counting/ 
timing and input/output data communica- 
tion, the Z86C09/C19 offers two on-chip 
counter/timers with a large number of user 
selectable modes, and two on-board 
comparators that can process analog 
signals with a common reference voltage. 

The OTP version of these parts, the 
Z86E19, will be available in Q3/91. 



8-bit CMOS microcomputer, 
18-pin DIP; 18-pin SOIC 
available Q3/91. 

Low cost 

3.0 to 5.5 volt operating range 

Low power consumption - 
50 mW (typical) 

Fast instruction pointer, 1.0 
microseconds @ 12 MHz 

Standby modes: STOP and HALT 

14 input/output lines (2 with 
Comparator inputs) 

All digital inputs are CMOS levels 
and Schmitt-triggered 

2K.4K bytes of ROM, Z86C09, 
Z86C19, respectively 

124 bytes of RAM 

Output Input 



Vcc 



Port 3 



Counter/ 
Timers (2) 



Interrupt 
Control 



Two Analog 
Comparators 



Two Expanded Register File Control 
Registers 

Two programmable 8-bit Counter/ 
Timers 

6-bit programmable prescaler 

Six vectored, priority interrupts from 
five different sources 

Clock speeds 8 and 12 MHz 

"Brown-Out" protection 

Watch Dog/Power-On Reset Timer 

Two Comparators with program- 
mable interrupt polarity 

On-chip oscillator that accepts a 
crystal, ceramic resonator, LC, RC, 
or external clock drive. 



GND 



J J 



XTAL 



11 



12. 



Register 




Pointer 




Register File 




1 44 x 8-Bit 





Machine 
Timing & Inst. 
Control 



WDT, POR 

—7% — 



Prg. Memory 
2048 x 8-bit 
/4096 x 8-bit 



31 



Program 
Counter 



MM 

I/O 

(Bit Programmable) 
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Z86C1 1 



CMOS Z8 

MICROCONTROLLER 



GENERAL DESCRIPTION 



FEATURES 



The Z86C11 microcontroller introduces 
a new level of sophistication to single- 
chip architecture. Compared to earlier 
single-chip microcomputers, the Z86C1 1 
offers faster execution, efficient use of 
memory, sophisticated interrupt, input/ 
output, bit-manipulation capabilities and 
easier system expansion. 

Under program control, the Z86C1 1 can 
be tailored to the needs of its user. It can be 
configured as a stand-alone microcomputer 
with 4K bytes of internal ROM, a traditional 
microprocessor that manages up to 120K 
bytes of external memory, or a parallel- 
processing element in a system with other 
processors and peripheral controllers linked 
by the Z-BUS®. In all configurations, a large 
number of pins remain available for I/O. 



Complete microcomputer, 4K bytes 
of ROM, 236 bytes of RAM, 32 I/O 
lines, and up to 60 Kbytes address- 
able external space each for program 
and data memory 

256-byte register file, including 236 
general purpose registers, 4 I/O port 
registers, and 16 status and control 
registers 

Vectored, priority interrupts for I/O, 
counter/timers, and UART 

Full-duplex UART and two program- 
mable 8-bit counter/timers, each with 
a 6-bit programmable prescaler 



Register Pointer so that short, fast 
instructions can access any of 16 
working-register groups in 0.6 us 

On-chip oscillator which accepts 
crystal or ceramic resonator, or 
external clock drive 

Standby modes: HALT and STOP 

Single +5V power supply, all pins 
771 compatible 

Clock speeds 12 and 16 MHz 



Output Input 



Counter/ 
Timers (2) 



Interrupt 
Control 



±2. 



Port 2 



Port 3 








UART 





mi 

I/O 

(Bit Programmable) 



Vcc GND XTAL /AS /DS R//W /RESET 



urn I I inn J 







f 




ALU 




Flags 










Register 
Pointer 




Register File 
256 x 8-Bit 





Machine Timing and 
Instruction Control 



PortO ^± 



37 



Program 
Memory 
4096 x 8-Bit 



Program 
Counter 



Port 1 



Address or I/O Address/Data or I/O 

(Nibble Programmable) (Byte Programmable) 
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CMOS Z8 ONE-TIME-PROGRAMMABLE 7QCCi Q 
MICROCONTROLLER LODZ I 3 



GENERAL DESCRIPTION 



FEATURES 



The Z86E19 is a member of the Z8 
single-chip one-time-programmable 
microcontroller family. The device is 
housed in an1 8-pin DIP. Zilog's CMOS 
microcontroller offers fast execution, effi- 
cient use of memory, sophisticated inter- 
rupts, bit manipulation capabilities, and 
easy hardware/software system expansion 
along with low cost and low power con- 
sumption. 

The Z86E19 architecture is based on 
Zilog's 8-bit microcontroller core with an 
Expanded Register File to allow access to 
register mapped peripheral and I/O circuits 
The CCP offers a flexible I/O scheme and a 
number of ancillary features that are useful 
in many consumer, industrial and automo- 
tive applications. 

With powerful peripheral features such 
as on-board comparators, counter/timers, 
watch dog timer, and serial peripheral 
interface, the Z86E19 meets the needs of 
most sophisticated controller applications. 



8-bit CMOS microcontroller, 
18-pin DIP 

Emulates the Z86C06/09/19 

Serial peripheral interface with 
compare feature 

Clock speeds 8, and 12 MHz 

Watchdog/Power-On Reset Timer 

Two Comparators with progn 




Six vectored, priority M 
six different sou 



On-chip oscillator that accepts a 
crystal, ceramic resonator, LC, RC, 
or external clock drive. 

14 input/output lines 

Low EMI Noise Mode 

Schmitt-triggered CMOS inputs 

of OTP ROM 

124 bytes of RAM 

Standby modes: STOP and HAL T 



^Schmitt-i 



XTAL 




I/O 

(Bit Programmable) 
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Z86C21 



CMOS Z8 

MICROCONTROLLER 



GENERAL DESCRIPTION 

The Z86C21 is a single chip microcon- 
troller with 8K bytes of ROM. It offers 
all the outstanding features of the Z8 
family architecture. 

Z86C21 offers a low noise version which 
results in a 10 dB lower emitted radiation 
than the standard part. 

The Z86C21 architecture is based on 
Zilog's 8-bit microcontroller core. The 
device has instruction compatibility with the 
entire Z8 family for easy software/hardware 
system expansion. 

Two OTP versions are available for the 
Z86E21 . The Z86E21 is form, fit and func- 
tion equivalent to the Z86C21 , while the 
Z86E22 is the low noise version of the 
Z86E21 . 



FEATURES 

■ Complete microcomputer with 40-pin 
DIP, or 44-pin QFP, 32 I/O lines and 
8K bytes of on-chip ROM. 

■ The register file is composed of 236 
General Purpose registers, four I/O 
port registers and 16 control and 
status registers. 

■ Full duplex UART and two program- 
mable 8-bit counter/timers, each with 
a 6-bit programmable prescaler. 

■ On-chip oscillator which accepts 
crystal, ceramic resonator, LC or 
external clock drive. 

U RAM/ROM protect option 



Low noise option 

Fast instruction pointer - 
1 microsecond at 12 MHz 

Standby modes: STOP and HALT 

Clock speeds 12, 16 and 20 MHz 

CMOS process 

4.5 to 5.5 volts operating range 

Six vectored, priority interrupts from 
t sources 



All pins TTL compatible 



Output Input 



Vcc GND XTAL /AS /DS R//W /RESET 




I/O 

(Bit Programmable) 



IF 



n 



ALU 



Flags 



Register 




Pointer 




Register File 




256 x 8-Bit 





PortO 



Machine Timing and 
Instruction Control 



Program 
Memory 
8192 x 8-Bit 



Program 
Counter 



Port 1 



WW 



Address or I/O 
(Nibble Programmable) 



Address/Data or I/O 
(Byte Programmable) 
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CMOS Z8 ONE-TIME-PROGRAMMABLE 
MICROCONTROLLER 



Z86E21/E22 



GENERAL DESCRIPTION 



The Z86E21 and Z86E22 are single 
chip microcontrollers with 8K bytes of 
EPROM. They offer all the outstanding 
features of the Z8 family architecture. 

The Z86E21/E22 can be tailored to the 
needs of its user. It can be configured as a 
stand-alone microcomputer with 8K bytes of 
internal ROM, a traditional microprocessor 
that manages up to 120K bytes of external 
memory, or a parallel-processing element in 
a system with other processors and periph- 
eral controllers linked by the Z-BUS. In all 
configurations, a large number of pins 
remain available for I/O. 

These parts are available in EPROM and 
OTP versions. 



Complete microcomputer with 32 I/O 
lines, and 8K bytes of on-chip 
EPROM in a 40-pin DIP, 44-pin QFP, 
or 40-pin window DIP package. 

The register file is composed of 236 
general purpose registers, four I/O 
port registers and 16 status and 



Full duplex UARTand two program- 
mable 8-bit counter/timers, each with 
a 6-bit programmable prescaler. 

On-chip oscillator that accepts a 
crystal, ceramic resonator, LCor 
external clock drive. 



Low noise - 86E22, slower 
rise/fall times of output drivers 

Fast instruction pointer - 
1 microsecond at 12 MHz 

Standby modes: STOP and HALT 

CMOS process 

4.5 to 5.5 volts operating range 

Six vectored, priority interrupts 
from eight different sources 

All pins TTL compatible 

Clock speeds: 

- Z86E21-12and16MHz 

- Z86E22-4MHZ 



Output Input 




Interrupt 
Control 



Port 2 



Counter/ i 

Timers (2) — . 



Ml 

I/O 

(Bit Programmable) 



Vcc GND XTAL /AS /DS R//W /RESET 



11 


1 


1 


1 


J 


Machine Timing and 
Instruction Control 



ALU 



Flags 



Register 
Pointer 



Register File 
256 x 8-Bit 



If 



OTP/EPROM 
81 92 x 8-Bit 



Program 
Counter 



7^ 



PortO 



Address or I/O 
(Nibble Programmable) 



11 



Port 1 



Address/Data or I/O 
(Byte Programmable) 
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Z86C91 



CMOS ROMLESS 

Z8 MICROCONTROLLER 



GENERAL DESCRIPTION 



The Z86C91 is a CMOS ROMIess 
version of the Z8 single-chip micro- 
computer. It offers all the outstanding 
features of the Z8 family architecture except 
an on-chip program ROM. Use of external 
memory rather than a preprogrammed ROM 
enables this Z8 microcomputer to be used 
in applications where code flexibility is 
required. 

The Z86C91 can provide up to 16 output 
address lines, thus permitting an address 
space of up to 64K bytes of data or pro- 
gram memory. Eight address outputs (ADZ- 
ADO) are provided by a multiplexed, 8-bit, 
Address/Data bus. The remaining 8 bits can 
be provided by the software configuration of 
Port to output address bits A15-A8. 

There are 256 registers located on-chip 
organized as 236 general purpose regis- 
ters, 16 control and status registers, and 
three I/O port registers. Register file can be 
divided into sixteen groups of 16 working 
registers each. Configuring the register file 
in this manner allows the use of short format 
instructions; in addition, any of the indi- 
vidual registers can be accessed directly. 

The Z86C91 is the ROMIess version of 
theZ86C21. 



Complete microcomputer, 24 I/O 
lines, and up to 64K bytes of 
addressable external space each 
for program and data memory. 

256-byte register file, including 236 
general purpose registers, three I/O 
port registers, and 16 status and 



Vectored, priority interrupts for I/O, 
counter/timers, and UART. 

On-chip oscillator that accepts 
crystal or external clock drive. 

Full-duplex UART and two program- 
mable 8-bit counter/timers, each with 
a 6-bit programmable prescaler. 



Register Pointer so that short, fast 
instructions can access any one of 
the sixteen working-register groups. 

Single +5V power supply, all I/O 
pins TTL compatible 

Clock speeds 12, 16 and 20 MHz 

CMOS process 

Two low-power standby modes, 
STOP and HALT 



Output Input 
4U 



Port 3 








UART 





Vcc GND XTAL /AS IDS FV/W /RESET 

I J Hill 1 



Counter/ 
Timers (2) 



/I 



Control 



iz 



Machine Timing and 
Instruction Control 



ALU 



Flags 



Register 
Pointer 



Register File 
256 x 8-Bit 



37 



Program 
Counter 



Port 2 



iZ 



PortO 



1Z 



Port 1 



I/O 

(Bit Programmable) 



Address or I/O 
(Nibble Programmable) 



Address/Data or I/O 
(Byte Programmable) 



Z-BUS When Used 
As Address/Data Bus 
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CMOS Z8 CONSUMER 
CONTROLLER PROCESSOR 



Z86C30 



GENERAL DESCRIPTION 



FEATURES 



The Z86C30 is a single chip microcon- 
troller with 4K bytes of ROM. It offers 
all the outstanding features of the Z8 
family architecture in a low power, 28-pin 
format. 

The Z86C30 architecture is based on 
Zilog's 8-bit microcontroller core with an 
expanded register file to allow access to 
register mapped peripheral and 
I/O circuits. 

The Z86C30 has instruction compatibility 
with the entire Z8 family for easy software/ 
hardware system expansion. The powerful 
feature set allows minimization of peripheral 
components. 

The Z86E30 is a form, fit and function 
OTP/EPROM equivalent of the Z86C30. 



Complete CMOS microcomputer with 
24 I/O lines and 4K bytes of on-chip 
ROM in a 28-pin DIP package. 

The register file is composed of 236 
bytes of general purpose registers, 
3 I/O port registers and 15 control 
and status registers. 

Two programmable 8-bit counter/ 
timers, each with a 6-bit program- 



On-chip oscillator that accepts a 
crystal, ceramic resonator, LC, RC 
or external clock drive. 

"Brown-Out" protection 



Two comparators with programmable 
interrupt polarity 

Fast instruction pointer, 
1 microsecond at 12 MHz 

Watch Dog/Power-On Reset timer 

Standby modes: STOP and HALT 

Clock speeds 8, 12 MHz 

3.0 to 5.5 volts operating range 

All digital inputs are CMOS levels 
and Schmitt triggerable. 

Six vectored, priority interrupts 
from six different sources. 



Output Input 




Port 3 



Counter/ 
Timers (2) 



Interrupt 
Control 



Two Analog 
Comparators 



Port 2 



I/O 

(Bit Programmable) 



Vcc 



GND 



1 I I 



ALU 



FLAG 



31 



PortO 



Register 




Pointer 




Register File 




256 x 8-Bit 





Dm TS 



Machine 
Timing & Inst. 
Control 



XTAL 



11 



RESET 
WDT, POR 



31 



Prg. Memory 
4096 x 8-bit 



31 



Program 
Counter 



7^ 
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Z86E30 



CMOS Z8 ONE-TIME-PROGRAMMABLE 
CONSUMER CONTROLLER PROCESSOR 



GENERAL DESCRIPTION 



FEATURES 



The Z86E30 is a single chip microcon- 
troller with 4K bytes of OTP and is 
functionally compatible with the 
Z86C30 Mask ROM device. It offers all the 
outstanding features of the Z8 family 
architecture in a low power, 28-pin format. 

The Z86E30 architecture is based on 
Zilog's 8-bit microcontroller core with an 
expanded register file to allow access to 
register mapped peripheral and 
I/O circuits. 

The Z86E30 has instruction compatibility 
with the entire Z8 family for easy software/ 
hardware systems expansion. The powerful 
feature set allows minimization of peripheral 
components. 



Complete CMOS microcomputer with 
24 I/O lines and 4K bytes of on-chip 
OTP in a 28-pin DIP, or window 
DIP package. 

The register file is composed of 236 
bytes of general purpose registers, 
three I/O port registers and 15 
control and status registers. 

Two programmable 8-bit counter/ 
timers, each with a 6-bit program- 
mable prescaler. 

On-chip oscillator which accepts 
crystal or ceramic resonator, LC, 
RC or external clock drive. 



Fast instruction pointer, 
1 microsecond at 12 MHz 

Watch Dog/Power-On reset timer 

Standby modes: STOP and HALT 

Clock speeds 8, 12 MHz 

4.5 to 5.5 volts operating range 

All digital inputs are CMOS levels 
and Schmitt triggered. 

Six vectored, priority interrupts 
from six different sources 



Two comparators with programmable 
interrupt polarity 



Programmable low EMI mode 



Output Input 



Port 3 



Counter/ 
Timers (2) 



Interrupt 
Control 



Two Analog 
Comparators 



±2. 



Port 2 



I/O 

(Bit Programmable) 



Vcc GND 



ran i j 



iz 



ALU 



FLAG 



PortO 



Register 




Pointer 




Register File 




256 x 8-bit 





Machine 
-^Timing & Inst. 
Control 



XTAL 

11 



RESET 
WDT, POR 



I 



OTP 
4096 x 8-bit 



IF 



Program 
Counter 
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CMOS Z8 CONSUMER 
CONTROLLER PROCESSOR 



Z86C40/Z86C89/C90 



GENERAL 



The Z86C40, Z86C89/C90, are single 
chip microcontrollers with 4K bytes of 
ROM or ROMIess, respectively. It 
offers all the outstanding features of the Z8 
family architecture and is housed in a DIP, 
PLCC or QFP package. 

The Z86C40/90/89 architecture is based 
on Zilog's 8-bit microcontroller core with an 
expanded register file to allow access to 
register mapped peripheral and I/O circuits. 

The Z86C40/90/89 have instruction 
compatibility with the entire Z8 family for 
easy software/hardware system expansion. 

The Z86C89 is the ROMIess version that 
can be used with a RC or LC circuit as the 
source for the on-chip oscillator. 

The Z86E40 is a form, fit and function 
OTP equivalent of the Z86C40. 



Complete microcomputer with 
32 I/O lines and 4K bytes of on-chip 
ROM or ROMIess (Z86C90/C89), 
selectively 

The register file is composed of 236 
bytes of general purpose registers, 
4 I/O port registers and 15 control 
and status registers 

Two programmable 8-bit counter/ 
timers, each with a 6-bit program- 
mable prescaler 

On-chip oscillator that accepts a 
crystal, ceramic resonator, or external 
clock drive. The C40/C89 versions 



"Brown-Out" protection 



Two comparators with programmable 
interrupt polarity 

Fast instruction pointer - 
1 microsecond at 12 MHz 

Watch Dog/Power-On Reset timer 

Standby modes: STOP and HALT 

Clock speeds 8, 12 MHz (8 MHz only 
forZ86C89) 

3.0 to 5.5 Volts operating range 

Six vectored, priority interrupts from 
six different sources 

Available in 40- or 44-pin package, 
DIP, PLCC or QFP 



Output Input 



Port 3 £Z 



Counter/ lyi | 

Timers (2) \, . 



Interrupt iy\ | 

Control \, — 



2 Analog lyi I 

Comparators \, . 



Port 2 



I/O 

(Bit Programmable) 



Vcc GND 



I J 



XTAL /AS IDS R//W /RESET 



ALU 



FLAG 



1 



PortO 



Register 




Pointer 




Register File 




256 x 8-Bit 





✓ & Instruction Control 



<C=i 



11 



Machine Timing 



RESET 
WDT, POR 

z\ 



Prg. Memory 
4096 x 8-Bit 



3E 



Program 
Counter 



\7 



Port 1 



Address / Data or I/O 
(Byte Programmable) 
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Z86E40 



CMOS Z8 ONE-TIME-PROGRAMMABLE 
CONSUMER CONTROLLER PROCESSOR 



GENERAL DESCRIPTION 



The Z86E40 is a single chip microcon- 
troller with 4K bytes of OTP ROM and 
is functionally compatible with the 
Z86C40 Mask ROM device. It offers all the 
outstanding features of the Z8 family 
architecture and is housed in a DIP, PLCC 
or QFP package. 

The Z86E40 architecture is based on 
Zilog's 8-bit microcontroller core with an 
expanded register file to allow access to 
register mapped peripheral and I/O circuits. 

The Z86E40 has instruction compatibility 
with the entire Z8 family for easy software/ 
hardware system expansion. It is available 
in both EPROM and OTP versions. 



Complete microcomputer with 32 I/O 
lines and 4K bytes of on-chip OTP. 

The register file is composed of 236 
bytes of general purpose registers, 
four I/O port registers and 15 control 
and status registers. 

Two programmable 8-bit counter/ 
timers, each with a 6-bit program- 
mable prescaler. 

On-chip oscillator that accepts a 
crystal, ceramic resonator, RC. or 
external clock drive. 



Fast instruction pointer - 
1 microsecond at 12 MHz 

Watch Dog/Power-On Reset timer 

Standby modes: STOP and HALT 

Clock speeds 8, 12 MHz 

4.5 to 5.5 Volts operating range 

Programmable low EMI noise mode 

Available in 40- or 44-pin package, 
DIP, PLCC or QFP 



Two comparators with programmable 



Output Input 



Port 3 ^ 



Counter/ l/i 

Timers (2) \, — . 



Interrupt 
Control 



Two Analog 
Comparators 



Port 2 



I/O 

(Bit Programmable) 



Vcc GND 



XTAL /AS IDS R//W /RESET 



ttltllll | | 



I 



-A 



ALU 



FLAG 



Register 
Pointer 




Register File 




256 x 8-Bit 





PortO 



JIM O 



ill 



Machine Timing 
& Instruction Control 



RESET 
WDT, POR 

— 7% — 



OTP 
4096 x 8-Bit 



IE 



Program 
Counter 



Portl 



Address / Data or I/O 
(Byte Programmable) 
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CMOS Z8 DIGITAL 
TELEVISION CONTROLLER 



Z86C27/C97 



GENERAL DESCRIPTION 



FEATURES 



The Z86C27 and Z86C97 are CMOS 
Application Specific Standard Product 
microcontrollers that integrate special- 
ized peripheral functions (normally provided 
by external components) for the control of 
color television, or CRT display related 
products. Utilizing Zilog's advanced 
Superintegration™ design methodology, 
these devices provide an ideal cost, perfor- 
mance solution for consumer and industrial 
CRT display applications. 

The devices have an 8-bit internal data 
path controlled by a Z8 microcontroller core 
with 256 bytes of register space. On-chip 
peripherals include a two channel Counter/ 
Timer, an On-Screen Display video control- 
ler, a 13 channel Digital-to-Analog converter 
and comprehensive Input/Output ports. The 
Z86C27 is the mask-ROM high volume 
production device embedded with a custom 
(customer supplied) program of up to 8K 
bytes in size. The Z86C97 is the ROM-less 
version for prototyping and low volume 
production. xtali- 

XTAL2 ■ 
RESET - 



P30 ■ 
P31 ■ 
P34 
P35 
P36 
P40( P10 ) 
P41( P11 ) 
P42( P12 > 
P43( P13 > 
P44( P14 ) 
P45( P15 ) 
P46( P16 y 
P47( P17 ) 
P50( POO ) 
P51i P01 
P52( P02 
P53( P03 
P54( P04 
P55( P05 > 
P56( P06 )' 
P57( P07 y 
P60( AS ) " 
P61( DS )■ 
P62(R/W)- 
P63( SCLK 
P64( P66 
P65( P67 
APCIN 



18 core-based CMOS 64 SDIP 
controller for CRT display applica- 
tions. 

8KR0M, 236-byte RAM, 43 I/O lines 

Internal Reset/Low Voltage Detection 

Port5 (8-bit LED drive output) and 
Port6 (6-bit input and 3-state 
comparator AFC input) memory 
mapped I/O ports. 

On-screen display 

Programmable row character color, 
row background color, row fringe 
color, frame background color, 
frame position and character size. 

12 volt open-drain drivers for 13 
PWM outputs 





128 character set displayed as 8 rows 
by 20 columns, capable of support- 
ing Roman, Chinese, Korean and 
Japanese high resolution characters. 

160 x 7-bit video RAM 

4Kx 6-bit character generator ROM 

5 to 7 MHz on-chip L-C oscillator 
for character dot clock 

1 Pulse Width Modulator (14-bit 
resolution) for voltage synthesis 
tuner control. 

Five pulse width modulators (8-bit 
resolution) for picture control. 

Seven pulse width modulators (6-bit 
resolution) for audio control. 



RESET 
Oscillator 
WDT 



Counter 
Timer 



Counter 
Timer 



Port 3/ 
Interrupt 



Port4 
(Portl) 



Port 5 
(Port 0) 



Port 6 
(Control) 



8192 x 8-Bit 
Program ROM 



Z8 CPU 
Core 



IE 



256 Byte 
Register File 



Port 



Port 1 



1t A8 "1f 







Port 2 















AD0:7 



PWM 1 






14-bit 













PWM 2 




to 




PWM 8 




6-bit 




PWM 9 




to 




PWM 13 




8-bit 





P27 
P26 
P25 
P24 
P23 
P22 
P21 
P20 



PWM 1 

PWM 2 
PWM 3 
PWM 4 
PWM 5 
PWM 6 
PWM 7 
PWM 8 
PWM 9 
PWM 10 
PWM 11 
PWM 12 
PWM 13 



160 Byte 
Character RAM 



4K Byte 
Character ROM 




Z86C61 



CMOS Z8 

MICROCONTROLLER 



GENERAL DESCRIPTION 



FEATURES 



The Z86C61 is a member of the Z8 
single-chip microcontroller family. It is 
pin compatible with the Z86C21 but 
has twice the on-board memory with 16K 
bytes of ROM. The device is housed in a 
40-pin DIP, 44-pin Leaded Chip Carrier, or 
a 44-pin Quad Flat Pack. It offers all the 
outstanding features of the Z8 family 
architecture. 

The Z86C61 provides up to 16 output 
address lines permitting an address space 
of up to 48K bytes of external program and 
data memory each. The 256-byte Register 
File consists of 236 general purpose 
registers, four I/O port registers, and 16 
status and control registers. 

The Z86C61 architecture is based on 
Zilog's 8-bit microcontroller core. The 
device has instruction compatibility with the 
entire Z8 family for easy software/hardware 
system expansion. 



Complete microcomputer with 40-pin 
DIP, 44-pin PLCC, or 44-pin QFP, 
32 I/O lines and 16K bytes of on-chip 
ROM. 

The register file is composed of 236 
General Purpose registers, four I/O 
port registers and 16 control and 
status registers. 

Full duplex UAPTand two program- 
mable 8-bit counter/timers, each with 
a 6-bit programmable prescaler. 

On-chip oscillator which accepts , 
crystal, ceramic resonator, LCk : 
external clock drive. . 



Output input 



RAM/ROM protect option 

Fast instruction pointer - 
1 microsecond at 12 MHz 

Standby modes: STOP and HALT 

Clock speed 16 MHz 

1.2 micron CMOS technology 

W 





•tored, priority interrupts from 
different sources 



Vcc GND XTAL /AS /DS R//W /RESET 



Machine Timing and 
Instruction Control 




I/O 

(Bit Programmable) 



Address or I/O 
(Nibble Programmable) 



Address/Data or I/O 
(Byte Programmable) 
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CMOS Z8 
MICROCONTROLLER 



Z86C62 



GENERAL DESCRIPTION 



FEATURES 



The Z86C62 is a member of the Z8 
single-chip microcontroller family with 
16K bytes of ROM. The device is 
housed in a 64-pin DIP or a 68-pin Leaded 
Chip Carrier. It offers all the outstanding 
features of the Z8 family architecture. 

The Z86C62 provides up to 16 output 
address lines permitting an address space of 
up to 48K bytes of external program and data 
memory each. The 256-byte Register File 
consists of 236 general purpose registers, four 
I/O port registers, and 16 status and control 
registers. Three additional I/O port registers and 
five status and control registers reside in the 
Expanded Register File. 

The Z86C62 architecture is based on Zilog's 
8-bit microcontroller core. The device has 
instruction compatibility with the entire Z8 family 
for easy software/hardware system expansion. 
The Z86C62 is similar to the Z86C61 , but with 
three additional I/O ports. 



Complete microcontroller with 
68-pin PLCC, or 64-pin DIP, 56 I/O 
lines and 16K bytes of on-chip 
ROM. 

The register file is composed of 236 
General Purpose registers, four I/O 
port registers and 16 control and 



Three Expanded Register File I/O port 
registers and five control registers. 

Full duplex UARTand two pra 
mable 8-bit counter/timers, 
a 6-bit programmable prgsci 

On-chip oscillator which accept: 
crystal, ceramic resonator, LC or 
external clock drive. 

Output Input 




Six vectored, priority interrupts from 
eight different sources 

RAM/ROM protect option 

Standby modes: STOP and HALT 

Clock speeds 16 MHz 

1.2 micron CMOS technology 

volts operating range 

II pins TTL compatible 




Vcc 



GND 



XTAL /AS IDS R//W /RESET 



I I LLLU 



Iz 



Machine Timing and 
Instruction Control 



ALU 



Register 
Pointer 



Register File 
256 x 8-Bit 



it 



IT 



Program 
Memory 
16,384 x 8-Bit 



TT 



Program 
Counter 



7V 



1Z 



Port 6 



Port 5 



iZ 



Port 4 



1Z 



Port 2 



xZ 



PortO 



IZ 



Port 1 



HIT HIM MI \Mi TT ^ 



I/O 

(Bit Programmable) 



I/O Address or I/O 

(Bit Programmable) (Nibble Programmable) 



Address/Data or I/O 
(Byte Programmable) 
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Z86C93 



CMOS Z8 ROMLESS 
MICROCONTROLLER 



GENERAL DESCRIPTION 

The Z86C93 is a CMOS ROMIess Z8 
microcontroller enhanced with a 
hardwired 16-bit x 16-bit multiplier, 
32-bit/1 6-bit divider, and three 16-bit 
counter timers. It is fabricated using 1.2 
micron CMOS technology. It is offered in 
44-pin Leaded Chip Carrier and 44-pin 
Plastic Quad Flat Pack. The Z86C93 is fully 
pin compatible with the Z86C91 , yet it offers 
a much more powerful mathematical 
capability. 

The Z86C93 provides up to 16 output 
address lines permitting an address space 
of up to 64K bytes of data and program 
memory each. Eight address outputs (ADZ- 
ADO) are provided by a multiplexed, 8-bit, 
Address/Data bus. The remaining 8 bits can 
be provided by the software configuration of 
Port to output address bits A8-A15. 

There are 256 registers located on-chip; 
236 general purpose registers, 16 control 
and status registers, and three I/O port 
registers. Register file can be divided into 
sixteen groups of 16 working registers 
each. Configuring the registers in this 
manner allows the use of short format 
instructions; any of the individual registers 
can be accessed directly. 



FEATURES 

■ Complete microcomputer, 24 I/O 
lines, and up to 64K bytes of 
addressable external space each for 
program and data memory. 

■ 16-bit by 16-bit hardwired multiplier 
with 32-bit result in 17 clock cycles; 
32-bit by 16-bit hardwired divider 
with 16-bit quotient, and 16-bit 
remainder in 20 clock cycles. 

■ 256-byte register file, including 236 
general purpose registers, three I/O 
port registers and 16 status and 
control registers. 

■ Vectored, priority interrupts for I/O, 
counter/timers and UART. 

■ On-chip oscillator that accepts 
crystal or external clock drive. 



Output Input 



Vcc GND 



Full-duplex UART and three 16-bit 
counter timers. Two of the counter 
timers have 6-bit prescalers. The 
third has a 4-bit prescaler, one 
capture register and a fast decrement 
mode. 

Register Pointer so that short, fast 
instructions can access any one of 
the sixteen working register groups. 

Single +5V power supply, all I/O pins 
TTL compatible. 

1.2 micron CMOS technology 

Clock speed of 20 MHz 

Two low power standby modes, 
STOP and HALT 



XTAL /AS IDS R//W /RESET 




I/O 

(Bit Programmable) 



Address or I/O Address/Data 
(Nibble Programmable) 
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CMOS Z8 ROMLESS 
MICROCONTROLLER 



Z86C94 



GENERAL DESCRIPTION 



FEATURES 



The Z86C94 is a CMOS ROMIess Z8 microcon- 
troller integrated with a digital signal processor 
as a slave processor. With the DSP slave 
processor, a 16-bit x 16-bit multiplication and accumu- 
lation can be accomplished in one clock cycle. In 
addition, it is further enhanced with a hardwired 16-bit x 
16-bit multiplier and 32-bit/1 6-bit divider, three 16-bit 
counter timers with capture and compare registers, a fast 
8-bit A/D converter, an 8-bit DAC with 4x programmable 
gain stage, UART and a PWM output channel. It is 
fabricated using 1 .2 micron CMOS technology and 
offered in a 80-pin Plastic Quad Flat Pack. 

The Z86C94 provides up to 16 output address lines 
permitting an address space of up to 64K bytes of data 
and program memory each. Eight address outputs (ADZ- 
ADO) are provided by a multiplexed, 8-bit, Address/Data 
bus. The remaining 8 bits can be provided by the 
software configuration of Port to output address bits 
A8-A15. 

There are 256 registers located on-chip organized as 
236 general purpose registers, 16 control and status 
registers, and three I/O port registers. Register file can be 
divided into sixteen groups of 16 working registers each. 
Configuring the registers in this manner allows the use 
of short format instructions; in addition, any of the 
individual registers can be accessed directly. 

Output Inpjt 



Complete microcomputer, 24 I/O 
lines, and up to 64K bytes of 
addressable external space each for 
program and data memory. 

DSP slave processor capable of 
16-bit x 16-bit multiplication and 
accumulation in one clock cycle. 

16-bit x 16-bit hardwired divider with 
16-bit quotient and 16-bit remainder 
in 20 clock cycles. 

An 8-channel 8-bit A/D converter 
with sample and hold. The maximum 
single conversion time is 2 us. 

An 8-bit D/A converter with 4x 
programmable gain stage. 

A pulse width modulator output at 
40-80 KHz 

Serial Peripheral Interface (SPI) for 
synchronous serial communication. 



Vcc GND 



XTAL /AS IDS FWW /RESET 

4 



Machine Timing and 
Instruction Control 




Program 




Counter 







256-byte register file, including 236 
general purpose registers, three I/O 
port registers and 16 status and 
control registers. 

Vectored, priority interrupts for I/O, 
counter/timers and UART. 

On-chip oscillator that accepts 
crystal or external clock drive 

Full-duplex UART 

Three 16-bit counter timers with 
capture and compare registers 

Register Pointer so that short, fast 
instructions can access any one of 
the sixteen working register groups. 

Single +5V power supply, all I/O pins 
TTL compatible 

1.2 micron CMOS technology 

Clock speeds of 16, 20, and 24 MHz 

Three low power standby modes, 
STOP, HALT and PAUSE 



Digital Signal Processor 



ft 




\ i 

7 






DSP RAM 
Bank 1 




DSP RAM 
Bank 2 




Instruction 
Mapping 



T f 



ft 



DAC 



PWM 



F T H 



Address or I/O 
(Nibble Programmable) 



Address/Data or I/O 8 Channel 
(Byte Programmable) Analog In 



Analog 
Out 



PWM 
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Z86C96 



CMOS ROMLESS 

Z8 MICROCONTROLLER 



GENERAL DESCRIPTION 



FEATURES 



The Z86C96 is a CMOS ROMIess 
version of the Z8 single-chip micro- 
computer. It offers all the outstanding 
features of the Z8 family architecture except 
an on-chip program ROM. Use of external 
memory rather than a preprogrammed ROM 
enables this Z8 microcomputer to be used 
in applications where code flexibility is 
required. 

The Z86C96 can provide up to 16 output 
address lines, thus permitting an address 
space of up to 64K bytes of data or pro- 
gram memory. Eight address outputs (ADZ- 
ADO) are provided by a multiplexed, 8-bit 
Address/Data bus. The remaining 8 bits can 
be provided by the software configuration of 
Port to output address bits A15-A8. 

There are 256 registers located on-chip 
organized as 236 general purpose regis- 
ters, 16 control and status registers, and 
six I/O port registers. Register file can be 
divided into sixteen groups of 16 working 
registers each. Configuring the register file 
in this manner allows the use of short format 
instructions; in addition, any of the indi- 
vidual registers can be accessed directly. 

The Z86C96 is the ROMIess version of 
the Z86C62. 



Complete microcomputer, 56 I/O 
lines, and up to 64K bytes of 
addressable external space each 
for program and data memory. 

256-byte register file, including 236 
general purpose registers, six I/O 
port registers, and 16 status and 
control registers. 

Three Expanded Register File I/O port 
registers and five control registers 

Vectored, priority interrupts for I/O, 
counter /timers, and UART. 



On-chip oscillator that accepts 
crystal, ceramic resonator, LC or 
external cloc, 



Vcc GND 



Full-duplex UART and two program- 
mable 8-bit counter/timers, each with 
a 6-bit programmable prescaler. 

Register Pointer so that short, fast 
instructions can access any one of 
the sixteen working-register groups. 

5.5 volts operating range 

d of 20 MHz 

1 1.2 micron CMOS technology 



Two low-power standby modes, 
STOP and HALT 




Output Input 



XTAL /AS IDS FWW /RESET 




TTTTMM 



I/O 

(Bit Programmable) 



Address or I/O 
(Nibble Programmable) 



Address/Data or I/O 
(Byte Programmable) 



Z-BUS When Used 
As Address/Data Bus 
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MICROCONTROLLER 



NMosza 235QQ 



DESCRIPTION 



The Z8600 microcontroller introduces a 
new level of sophistication to single- 
chip microcomputers. The Z8600 
offers fast execution, efficient use of 
memory, sophisticated interrupt and bit 
manipulation capabilities, and easy system 
expansion. 

Under program control, the MCU can be 
tailored to the needs of its user. It can be 
configured as a stand-alone microcomputer 
with 2K bytes of internal ROM. In all con- 
figurations, a large number of pins remain 
available for I/O. The MCU is offered in a 
28-pin DIP package. 



Complete microcomputer, 2K bytes 
of ROM, 124 bytes of RAM, and 
22 I/O lines. 

142-byte register file, including 124 
general purpose registers, four I/O 
port registers, and 14 status and 
control registers. 

Vectored, priority interrupts for I/O 
and counter/timers 

Two programmable 8-bit counter/ 
timers, each with a 6-bit program- 
mable prescaler. 



Register Pointer so that short, fast 
instructions can access any one of 
the nine working register groups. 

On-chip oscillator that accepts 
crystal or external clock drive 

Clock speed: 8 MHz 

Single +5V power supply, all pins 
TTL-compatible 

28-pin DIP package 



Output Input 



i 






I 



Port 3 



Counter/ 
Timers (2) 



Interrupt 
Control 



1£ 



Port 2 



w 

I/O 

(Bit Programmable) 



Vcc GND XTAL 



/DS /RESET 



I J 



Machine Timing and 
Instruction Control 



ALU 



Flags 



Register 
Pointer 



Register File 
124 x 8-Bit 



It 

1£ 



37 



Progi 
Mem 
4096 x 


am 
ory 
8-Bit 








Program 
Counter 



7% 



PortO <^Z_ 



11 



Portl 



I/O 



I/O 

(Byte Programmable) 



Z8601/03/11/13 



NMOS Z8 

MICROCONTROLLER 



FEATURES 



The Z8 microcomputer introduces a 
new level of sophistication to single- 
chip architecture. Compared to earlier 
single-chip microcomputers, the Z8 offers 
faster execution, more efficient use of 
memory, more sophisticated interrupt, input/ 
output, bit-manipulation capabilities, and 
easier system expansion. 

Under program control, the Z8 can be 
tailored to the needs of its user. It can be 
configured as a stand-alone microcomputer 
with 2K or 4K bytes of internal ROM, a 
traditional microprocessor that manages up 
to 124K bytes of external memory, or a 
parallel-processing element in a system 
with other processors and peripheral 
controllers linked by the Z-BUS. In all 
configurations, a large number of pins 
remain available for I/O. 

The Z8603 and Z8613 protopacks are 
used for prototype development and 
production of mask-programmed applica- 
tions. The protopacks are ROMIess versions 
of the Z8601 (Z8603) and Z861 1 (Z8613) 
housed in a pin compatible 40-pin piggy- 
back package. 



Complete microcomputer, 2K(8601) 
or 4K (8611) bytes of ROM, 124 
bytes of RAM, 32 I/O lines, and up to 
62K (8601) or 60K (8611) bytes 
addressable external space each for 
program and data memory. 

144-byte register file, including 124 
general purpose registers, four I/O 
port registers, and 16 status and 



Vectored, priority interrupts for I/O, 
counter/timers, and UART 



Output Input 



1111 




Port 3 








UART 





Counter/ i>i i 

Timers (2) — . 



Interrupt L/i I 

Control \j 1 



Port 2 



I/O 

(Bit Programmable) 



Vcc 



GND 



ALU 



Flags 



Register 
Pointer 



Register File 
1 24 x 8-Bit 



3T 



PortO 



Full-duplex UART and two program- 
mable 8-bit counter/timers, each with 
a 6-bit programmable prescaler. 

Register Pointer so that short, fast 
instructions can access any of nine 
working register groups in 1 us. 

On-chip oscillator which accepts 
crystal or external clock drive. 

Single +5V power supply, all pins 
TTL compatible 

Clock speeds: 8 and 12 MHz 



XTAL /AS /DS R//W /RESET 



I I ii 



Machine Timing and 
Instruction Control 



If 



Program 
Memory 



If 




Program 
Counter 



Ii 



Port 1 



IB W 1 



I/O I/O 
Address or I/O Address/Data or I/O 

(Nibble Programmable) (Byte Programmable) 
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NM0SZ8 70CH0 

KEYBOARD CONTROLLER £OOU£ 



GENERAL DESCRIPTION 



The Z8602 Keyboard Controller (KBC) 
introduces a new level of sophistica- 
tion to single-chip architecture. The 
Z8602 is a member of the Z8 single-chip 
microcomputer family with 2K bytes of 
ROM. 

The Z8602 KBC is housed in a 40-pin 
DIP, and is manufactured in NMOS technol- 
ogy. It offers fast execution, more efficient 
use of memory, more sophisticated inter- 
rupt, input/output bit-manipulation capabili- 
ties, and easy hardware/software system 
expansion along with low cost and low 
power consumption. 

The KBC architecture is characterized 
by a flexible I/O feature, an efficient register 
I/O, and a number of ancillary features that 
are useful in many industrial and advanced 
scientific applications. 

The Z8602 offers low EMI emission 
achieved by means of several modifications 
in the output drivers and clock circuitry of 
the device. 

The device is optimized for keyboard 
control and scan functions. Software is 
available under license from Zilog to 
perform keyboard control functions. See 
Zilog Application Note DC-2521-01: "Z8602 
Controls a 101/102 PC/Keyboard." 



8-bit microcontroller, 40-pin DIP 
package 

Low cost 

+4.75 to +5.25 Vcc range 

Low power consumption -750mW 

Fast instruction pointer - 1.5 
microsecond at 4 MHz 

32 input/output lines 

All digital inputs NMOS levels 

2K bytes ROM 



Output Input 



Vcc GND 



124 bytes of RAM 

Full Duplex Serial/Parallel Port 

Two programmable 8-bit Counter/ 
Timers each with 6-bit programmable 
prescaler. 

Six vectored, priority interrupts from 
eight different sources 

Clock speeds up to 4 MHz 

On-chip oscillator that accepts a 
crystal, ceramic i 
clock drive 

Low EMI emission 



XTAL1 XTAL2 /RESET 




I/O 

(Bit Programmable) 



I/O I/O 
Output Open Drain Output Open Drain 

(Nibble Programmable) (Byte Programmable) 
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Z8604 



NMOS Z8 

MICROCONTROLLER 



GENERAL DESCRIPTION 



The Z8604 is a single chip microcon- 
troller with 1K bytes of ROM. It offers 
all the outstanding features of the Z8 
family architecture in a low cost, 18-pin 
plastic DIP for price and size sensitive 
designs. 

The Z8604 architecture employs the 
powerful Z8 microcontroller core. The 
device has instruction compatibility with the 
entire Z8 family for easy software/hardware 
system expansion. The device is ideal for 
cost sensitive consumer applications. It can 
operate with low cost RC type oscillators as 
well as ceramic/crystal oscillators. 



Complete NMOS microcomputer 
with 14 I/O lines and 1K bytes of 
on-chip ROM. 

The register file is composed of 
76 general purpose registers, 
2 I/O port registers and 4 control 



Two programmable 8-bit counter/ 
timers, each with a 6-bit program- 
mable prescaler. 

On-chip oscillator that accepts a 
crystal, ceramic resonator, RC, or 
external clock drive. 



Watch Dog/Power-On Reset timer 

Fast instruction pointer, 1.5 
microseconds at 8 MHz 

Clock speeds up to 8 MHz 

4.50 to 5.50 volts operating range 

Six vectored, priority interrupts from 
five different sources 

18-pin DIP package 

Pin compatible with Z86C06 18-pin 
CMOSMCU. 



All inputs are TTL compatible and 
Schmitt triggered 



Output Input 



Port 3 



Vcc GND 



XTAL1 XTAL2 



Counter/ 
Timers (2) 



Interrupt 
Control 



iz 



Port 2 



Ml 

I/O 

(Bit Programmable) 



iz 



ALU 



FLAG 



Register 
Pointer 



Register File 
76 x 8-Bit 



ft 



N Machine Timing 
✓ & Instruction Control 



WDT, POR 



1 



Prg. Memory 
1 024 x 8-Bit 



3T 



Program 
Counter 
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NMOS Z8 ROMLESS 
MICROCONTROLLER 



Z8681 



The Z8681 is a ROMIess versions of the 
Z8 single-chip microcomputer. It can 
provide up to 16 output address lines, 
thus permitting an address space of up to 
64K bytes of data or program memory. Eight 
address outputs (AD7-AD0) are provided by 
a multiplexed, 8-bit, Address/Data bus. The 
remaining 8 bits can be provided by the 
software configuration of Port to output 
address bits A15-A8. 

There are 143 registers located on-chip 
organized as 124 general purpose registers, 
16 control and status registers, and three I/O 
registers. Register file can be divided into 
nine groups of 16 working registers each. 
Configuring the register file in this manner 
allows the use of short format instructions; in 
addition, any of the individual registers can 
be accessed directly. 



Complete microcomputer, 24 I/O 
lines, and up to 64K bytes of 
addressable external space each for 
program and data memory. 

143-byte register file, including 124 
general purpose registers, three I/O 
port registers, and 16 status and 



Vectored, priority interrupts for I/O, 
counter/timers, andUART 

On-chip oscillator that accepts 
crystal or external clock drive 



Full-duplex UAHTand two program- 
mable 8-bit counter/timers, each with 
a 6-bit programmable prescaler. 

Register Pointer so that short, fast 
instructions can access any one of 
the nine working-register groups. 

Single +5V power supply; all I/O pins 
TTL compatible 

Clock speeds: 8 MHz and 12 MHz 
Military version available 



Output Input 



Vcc GND XTAL /AS /DS R//W /RESET 




Port 3 



UART 




Counter/ 
Timers (2) 



Interrupt 
Control 



Machine Timing and 
Instruction Control 



ALU 



Register 
Pointer 



Register File 
124 x 8-Bit 



Port 2 



ft 

1L 



Program 
Counter 



PortO 



Port 1 



JJJIM W ^ 



I/O 

(Bit Programmable) 



Address or I/O 
(Nibble Programmable) 



Address/Data or I/O 
(Byte Programmable) 



Z-BUS When Used 
As Address/Data Bus 
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Z8691 



NMOS Z8 ROMLESS 
MICROCONTROLLER 



GENERAL DESCRIPTION 



The Z8691 is a ROMIess version of the 
Z8 single-chip microcomputer. The 
Z8691 offers all the outstanding 
features of the Z8 family architecture except 
an on-chip program ROM. Use of external 
memory rather than a preprogrammed ROM 
enables this Z8 microcomputer to be used 
in low volume applications or where code 
flexibility is required. 

The Z8691 can provide up to 16 output 
address lines, thus permitting an address 
space of up to 64K bytes of data or pro- 
gram memory. Eight address outputs (ADZ- 
ADO) are provided by a multiplexed, 8-bit, 
Address/Data bus. The remaining 8 bits can 
be provided by the software configuration of 
Port to output address bits A15-A8. 

There are 143 registers located on-chip 
organized as 124 general purpose regis- 
ters, 16 control and status registers, and 
3 I/O port registers. Register file can be 
divided into 9 groups of 16 working regis- 
ters each. Configuring the register file in this 
manner allows the use of short format 
instructions; in addition, any of the indi- 
vidual registers can be accessed directly. 




Complete microcomputer, 24 I/O 
lines, and up to 64K bytes of 
addressable external space each for 
program and data memory. 

143-byte register file, including 124 
general purpose registers, three I/O 
port registers, and 16 status and 



Vectored, priority interrupts for I/O, 
counter/timers, and UART. 



Full-duplex UART and two program- 
mable 8-bit counter/timers, each with 
a 6-bit programmable prescaler. 

Register Pointer so that short, fast 

instructions can access any one of 

the nine working-register groups. 

■ 

Single +5V power supply, all I/O pins 
TTL compatible 

Clock speeds: 8 MHz and 12 MHz 



Output Input 



Vcc GND 



XTAL /AS /DS R/W /RESET 



Machine Timing and 
Instruction Control 




I/O 

(Bit Programmable) 



Address or I/O Address/Data or I/O 

(Nibble Programmable) (Byte Programmable) 



Z-BUS When Used 
As Address/Data Bus 
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ROMLESS, ROM MICROCONTROLLERS, AND C—^^-iO 
PROTOT YPING DEVICE WITH EPROM INTERFACE OUpBlQ 



GENERAL DESCRIPTION 



The Zilog Super8 single-chip MCU can 
be used for development and produc- 
tion. It can be used as an I/O or 
memory-intensive computer, or configured 
to address external memory while still 
supporting many I/O lines. 

The Super8 features a full-duplex 
universal asynchronous receiver/transmitter 
(UART) with on-chip baud rate generator, 
two programmable counter/timers, a direct 
memory access (DMA) controller, and an 
on-chip oscillator. 

The Super8 is also available as a 48-pin 
and a 68-pin ROMIess microcomputer with 
four byte-wide I/O ports plus a byte-wide 
address/data bus. Additional address bits 
can be configured, up to a total of 16 bits. 

Protopack (Z8822) 

This part functions as an emulator for the 
basic microcomputer. It uses the same 
package and pin-out as the basic micro- 
computer, but also has a 28-pin "piggy- 
back" socket on the top into which a ROM 
or EPROM can be installed. The socket is 
designed to accept a type 2764 EPROM. 



Improved Z8 instruction set includes 
multiply and divide instructions, 
Boolean and BCD operations. 

Additional instructions support 
threaded-code languages, such as 
Forth. 

325 byte registers, including 272 
general purpose registers, and 53 
mode and control registers. 

Addressing of up to 128K bytes of 
memory (18800 ROMIess). 

Two register pointers allow use of 
short and fast instructions to access 
register groups within 600 nsec. 

Direct Memory Access controller 
(DMA) 

I/O 

(Bit Programmable) 



DMA 



Port 4 



UART 



Counter/ 
Timers (2) 



Interrupt 
Control 



iz 



ALU 



Flags 



Register 
Pointers 



Two 16-bit Up/Down counter/timers 

Up to 32-bit programmable and 8-bit 
programmable I/O lines, with two 
handshake channels. 

Interrupt structure supports: 

- 27 interrupt sources 

- 16 interrupt vectors (two reserved 
for future versions) 

- 8 interrupt levels 

- Servicing in 600 nsec (1 level only) 
Full-duplex UART with special 



Register File 
272 x 8-Bit 



On-chip oscillator 
20 MHz clock speed 
8Kbyte ROM for Z8820 

XTAL /AS IDS R//W /RESET 



LLLi 



Machine Timing and 
Instruction Control 
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Z8822 
EPROM 
Interface 



-Address 



• Data 



Program 
Counter 



iZ 



Port 3 



Port 2 



iZ 



Port 



iffiMffiM mm 



iZ 



Port 1 



y 

I/O 

(Bit Programmable) 



Address or I/O 
(Bit Programmable) 



Address/Data or I/O 
(Byte Programmable) 



Z-BUS When Used As 
Address/Data Bus 
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Z88C00 



CMOS SUPER8 
MICROCONTROLLER 



GENERAL DESCRIPTION 

The CMOS Super8 offers new flexibility 
and sophistication in 8-bit microcon- 
trollers. The Super8 offers all the 
features necessary for industrial, consumer, 
and automotive applications with an en- 
hanced feature set and CMOS technology. 
At the same time, the CMOS Super8 retains 
full pin-for-pin compatibility with the NMOS 
Super8. Available in 48-pin plastic DIP and 
68-pin plastic leaded chip carrier (PLCC), 
the CMOS Super8 is the last word in gen- 
eral purpose controllers. 

The Super8 features a full-duplex 
universal asynchronous receiver/transmitter 
(UART) with on-chip baud rate generator, 
on-chip oscillator, 2 16-bit counter/timers 
each wtih an 8-bit prescaler, a direct 
memory access (DMA) controller, watch 
dog timer (WDT), and STOP mode. 

Incorporated in the new CMOS Super8 is 
also a bonding option for a de-multiplexed 
external memory interface bus. In de-muxed 
mode, PORTs and 4 will function as 
address PORTs, with PORT 1 as data bus. 
PORT 4 will drive the lower address bits and 
PORT will drive the upper address bits 
when both PORTs are configured as 
external memory interface. This gives the 
user more addressing flexibility. 

Finally, by adding the enhanced features 
of WDT, STOP and HALT modes, and more 
versatile counter/timers, the CMOS Super8 
can fit easily into more complex function 
applications where a general purpose 
microcontroller is a necessity. 



FEATURES 

■ Full Super8 Instruction Set 
m CMOS technology 

■ Multiply and Divide instructions, 
Boolean and BCD operations. 

■ 329 byte registers, including 272 
general purpose registers, and 57 
mode and control registers. 

■ 128K bytes of memory 

■ Two register pointers allow 600 nsec 
access time 

■ Direct Memory Access (DMA ) 

■ Two 16-bit counter/timers with 8-bit 



Up to 32 bit-programmable and byte- 
programmable I/O lines, with 2 
handshake channels. 



I/O 

(Bit Programmable) 




DMA 



Port 4 



It" 



Counter/ 
Timers (2) 



UART 



Interrupt 
Control 



ALU 



Flags 



Register 
Pointers 



Interrupt structure supports: 

- 27 interrupt sources 

- 16 interrupt vectors 

- 8 interrupt levels 

- Servicing capabilities in 600 nsec 

Full-duplex UART with special 



Register File 
272 x 8-Bit 



On-chip oscillator 
Clock speed: 25 MHz 
STOP mode 

HALT mode with use of WFI 
instruction 

TEST word feature 

Low CMOS power consumption 

Full pin-for-pin compatibility with 
NM0SSuper8 

XTAL /AS /DS R//W /RESET 

in n i 



Machine Timing and 
Instruction Control 



Reset / WDT 



Program 
Counter 



7> 



Port 3 



Port 2 



Porto 
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Port 1 



JIM IIM TCM ^ 



I/O 

(Bit Programmable) 



Address or I/O 
(Bit Programmable) 



Address/Data or I/O 
(Byte Programmable) 



2-BUS When Used As 
Address/Data Bus 
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FDC 

FLOPPY DISK CONTROLLER 



Z765A 



GENERAL DESCRIPTION 



FEATURES 



The Z765A is an LSI Floppy Disk 
Controller (FDC) chip which contains 
the circuitry and control functions for 
interfacing a processor to four floppy disk 
drives. It supports IBM System 3740 Single 
Density format (FM) and IBM System 34 
Double Density format (MFM) including 
double-sided recording. The Z765A pro- 
vides control signals which simplify the 
design of an external phase-locked loop 
and write precompensation circuitry. The 
FDC simplifies and handles most of the 
burdens associated with implementing a 
floppy disk interface. 

Handshake signals make DMA operation 
easily incorporated with the aid of an 
external DMA Controller chip, such as the 
Z80 DMA. The FDC operates in either the 
DMA or non-DMA mode. In the non-DMA 
mode the FDC generates interrupts to the 
processor every time a data byte is to be 
transferred. In the DMA mode, the proces- 
sor need only load the command into the 
FDC and all data transfers occur under 
control of the FDC and DMA controllers. 

The Z765A executes 15 commands; 
each command requires multiple 8-bit 
bytes to fully specify the operation which 
the processor wishes the FDC to perform. 



Address Mark detection circuitry 
internal to the FDC simplifies the 
phase-locked loop and read 
electronics. The track stepping rate, 
head load time, and head unloaded 
time are user-programmable. 

IBM-compatible format, single and 
double density 

Multi-sector and multi-track transfer 
capability 

Data scan capability, scans a single 
sector or an entire cylinder compar- 
ing byte-for-byte host memory and 
disk data. 

Power Supply 5V ±10% 



D , D , 



DRO ■ 
DACK - 
INT ■ 
RD - 
WR . 
D/S - 
RESET • 



CS ■ 

CLK ■ 
+ 5V ■ 
GND ■ 



READ 
. WRITE 

DMA 
CONTROL 

LOGIC 



Drives up to four floppy-disk drives 
(FDD) 

Data transfers in DMA or non-DMA 
mode 

Parallel seek operations on up to four 
drives 

Compatible with most general 
purpose microprocessors 

Single phase 8 MHz clock 



40-pin DIP, 44-pin PLCC packaging 



SERIAL 
INTERFACE 
CONTROLLER 



WR CLOCK 
WR DATA 
WR ENABLE 
PRESHIF T 
PRESHIFT 1 
RD DATA 

READ DATA WINDOW 
VCO SYNC 



DRIVE 
INTERFACE 
CONTROLLER 



READY 

WRITE PROTECT TWO SIDE 
INDEX 

FAULT TRACK 

UNIT SELECT 

UNIT SELECT 1 

MFM MODE 

RW'SEEK 

HEAD LOAD 

HEAD SELECT 

LOW CURRENT DIRECTION 

FAULT RESET STEP 
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Z5380 



SCSI SMALL COMPUTER 
SYSTEM INTERFACE CONTROLLER 



GENERAL DESCRIPTION 

Zilog's Z5380 SCSI (Small Computer System 
Interface) controller, is a 40-pin DIP or 44-pin 
PLCC CMOS device. It was designed to 
implement the SCSI protocol as defined by the ANSI 
X3T9.2 Committee, and is a plug-in replacement of the 
industry standard; the NMOS 5380. The Z5380 is 
capable of operating both as a Target and an Initiator. 
This enables the Z5380 to find its use in Bus Host 
Adapters, Formatters, and Host Port designs. Special 
high-current open-drain outputs enable it to directly 
interface to, and drive, the SCSI bus. These drivers are 
capable of sinking 48 mA at 0.5V. The Z5380 has the 
necessary interface hook-ups so the system CPU can 
communicate with it, like with any other peripheral 
device. The CPU can read from, or write to the SCSI 
registers which may be addressed as standard or 
memory-mapped l/O's. The Z5380 increases system 
performance by minimizing the CPU intervention in 
DMA operations which the Z5380 controls. The CPU is 
interrupted by the Z5380 when it detects a bus condition 
that requires attention. It also supports arbitration and 
reselection. The Z5380 has the proper handshake 
signals to support normal and block mode DMA 
operations with most of the popular DMA controllers 
available. 



/ior 
/low 
/cs 

ET 



A2-A0 



D7-D0 



CPU BUS 
Interface 



FEATURES 

■ Compatible 5380 pin-out 

* CMOS - Typical Ice 2.5 mA 

■ Asynchronous Interface, supports 
1.5M bytes 

* Direct SCSI Bus Interface with 
On-Board 48 mA 

M Supports Target and Initiator Roles 



Arbitration Support 

DMA or Programmed I/O Data 
Transfers 

Supports Normal or Block Mode 
DMA 

Memory or I/O Mapped CPU 
Interface 



/DB7-/DB0, 

/DBP /ACK /ATN /BSY /MSG I//O C//D /REQ /RST /SEL 



it N I I I I 



48 mA SCSI Transceivers 



Interface 
Control 
Logic 
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DMA 




Interrupt 




Control 
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Registers 
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SCSI SMALL COMPUTER 
SYSTEM INTERFACE CONTROLLER 



Z53C80 



The Z53C80 SCSI (Small Computer 
System Interface)) controller is a 44-pin 
PLCC, or 48-pin DIP CMOS device. It is 
designed to implement the SCSI protocol as 
defined by the ANSI X3. 131-1986 standard, 
and is fully compatible with the industry 
standard 53C80. It is capable of operating 
both as a Target and as an Initiator. Special 
high-current open-drain outputs enable it to 
directly interface to the SCSI bus. The 
Z53C80 has the necessary interface hook- 
ups so the system CPU can communicate 
with it like with any other peripheral device. 
The CPU can read from, or write to, the SCSI 
registers which are addressed as standard 
or memory-mapped l/Os. 

The Z53C80 increases the system 
performance by minimizing the CPU inter- 
vention in DMA operations which the SCSI 
controls. The CPU is interrupted by the SCSI 
when it detects a bus condition that requires 
attention. It also supports arbitration and 
reselection. The Z53C80 has the proper 
hand-shake signals to support normal and 
block mode DMA operations with most DMA 
controllers available. 



/IOR 
/IOW 
/CS 
/RESET 




CPU BUS yt_ 
Interface \p 



FEATURES 

■ Compatible 53C80 pin-out 

■ Low power CMOS 

■ Asynchronous Interface, supports 
3. OM bytes/sec 

■ Direct SCSI Bus Interface with 
On-Board 48 mA drivers 

■ Supports Target and Initiator Roles 



Arbitration Support 

DMA or Programmed I/O Data 
Transfers 

Supports Normal or Block Mode 
DMA 

Memory or I/O Mapped CPU 
Interface 



/DB7-/DB0, 

/DBP /ACK /ATN /BSY /MSG I//O C//D /REQ /RST /SEL 
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c$ ZiKC Z80 Product Family 




PERiPH^rs^s 1 Components Shortform 



Z80 Product Evolution 



16-Bit 


4 DMAs 


Z80 CPU 




MMU 


UART 


3 Cntr/Tmrs 


Cache 


Z80/ZBUS 


WSG 



Z280 



CPU + 


2 DMAs 


2 UARTs 


MMU 


Clock/Serial 


2 Timers 



CPU + 


2 DMAs 


sec 

(1 Ch.) 


16 
I/O 


2 UARTs 


MMU 


CTC 


Clock/Serial 


2 Timers 



Z180 



Z181 



CPU 


OSC 


Power 




Down 



2K SRAM 


CPU 


OSC 


Power 
Down 



40 I/O 


CPU 


CTC 



PIO 


SIO 


PIA 


CTC 



CPU 


SIO 


CTC 


Enhancements 



CPU 


SIO 


PIO 


CTC 


Enhancements 



Z84C01 



Z84C50 



Z84011/C11 



Z84C90 



Z84013/C13 



Z84015/C15 
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(0 

E 
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Z844X SIO 



Z8430 CTC 



Z8420 PIO 



Z8410DMA 



Z84C4X SIO 



Z84C30 CTC 



Z8400 Z80 CPU 



Z84C20 PIO 



Z84C10 DMA 



Z84C00 Z80 CPU 



CMOS Discrete 



Integration 



REFERENCE CHART Components Shortform 



product 


Din 

Count 




hid 
Ulr 


COMMERCIAL 
PLCC Cerdip Speed 


Temp 


DIP PGA 


MILITARY 
Speed 883C 


bMU 


1 AM 
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Z80180 MPU* 
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Z84C20 PIO 
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Temperature Range 

S = Standard 0°C to +70°C 

E = Extended -40°C to +100°C 

M = Military -55°C to +125°C 

* Extended temperature range: -40°C to +85°C 



SUPPORT PRODUCTS Components Shortform 
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For more information see the 1990 Support Products Summary, DC-2545-02 



NMOS/CMOS Z80 CPU 
CENTRAL PROCESSING UNIT 



Z8400/Z84C00 



GENERAL DESCRIPTION 



FEATURES 



The Z8400/Z84C00 CPUs are fourth- 
generation enhanced microprocessors 
with exceptional computational power. 
They offer higher system throughput and more 
efficient memory utilization than comparable 
second-and third-generation microprocessors. 
The speed offerings from 6 - 20 MHz suit a wide 
range of applications which migrate software. 
The internal registers contain 208 bits of read/ 
write memory that are accessible to the pro- 
grammer. These registers include two sets of 
six general purpose registers which may be 
used individually as either 8-bit registers or as 
16-bit register pairs. In addition, there are two 
sets of accumulator and flag registers. A group 
of "Exchange" instructions makes either set of 
main or alternate registers accessible to the 
programmer. The alternate set allows operation 
in foreground-background mode or it may be 
reserved for very fast interrupt response. 

The CPU also contains a Stack Pointer, 
Program Counter, two index registers, a Refresh 
register (counter), and an Interrupt register. The 
CPU is easy to incorporate into a system since 
it requires only a single +5V power source. All 
output signals are fully decoded and timed to 
control standard memory or peripheral circuits; 
the CPU is supported by an extensive family of 
peripheral controllers. 



The extensive instruction set contains 
158 instructions, including the 
8080A instructions set as a subset. 

Single 5 volt power supply 

NMOS version for low cost, high 
performance solutions; CMOS 
version for high performance, low 
power designs. 

NMOS Z084004 - 4 MHz 
Z0840006 - 6.17 MHz 
10840088 MHz 

CMOS Z0840006 - DC to 6. 17 MHz 
Z84C0008-DCto8MHz 
Z84C0010 - DC to 10 MHz 
Z84C0020 - DC to 20 MHz 



6 MHz version can be 
6.144 MHz clock 



+ 5V 
GND 
CLOCK 



INSTRUCTION 
DECODER 



The Z80 microprocessors and 
associated family of peripherals can 
be linked by a vectored interrupt 
system. This system can be daisy- 
chained to allow implementation of a 
priority interrupt scheme. 

Duplicate set of both general purpose 



INSTRUCTION 
REGISTER 



CPU 
TIMING 
CONTROL 



CPU 
TIMING 



8 SYSTEMS 5 CPU 

AND CPU CONTROL 
CONTROL INPUTS 
OUTPUTS 



Two 16-bit index registers 

Three modes of maskable interrupts: 

- Mode - 8080A similar 

- Mode 1 - Non-Z80 environment, 
location 38H 

- Mode 2 - Z80 family peripherals, 
vectored interrupts 

On-chip dynamic memory refresh 
counter 
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REGISTER 
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16-BIT 
ADDRESS BUS 
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Z84C01 



CMOS Z80 CPU WITH CLOCK 
GENERATOR/CONTROLLER 



GENERAL DESCRIPTION 



The Z84C01 is an 8-bit microprocessor 
with a built-in clock generator/control- 
ler, which provides low power opera- 
tion and high performance. 

Built into the Z84C01 is a control function 
and clock generator for the standby func- 
tion. Included, are six paired general 
purpose registers, accumulator, flag 
registers, arithmetic/logic unit, bus control, 
and memory control/timing control circuits. 

The Z84C01 is fabricated with Zilog 
CMOS technology and molded in a 44-pin 
PLCC or QFP package. 



Commands compatible with the Zilog 
Z80MPU 

Low power consumption: 

- 40 mA Typ(5V, 10 MHz under 
RUN mode) 

- 2mATyp(5V, 10 MHz under 
IDLEImode) 

- 10 mA Typ (5V, to 10 MHz under 
IDLE2mode) 

- 0.5 \iA Typ (5V under STOP mode) 

DC to 6, 10 MHz operation 



Single 5V 'power supply 
at5V ±10% 

Operating temperature: 
-40° C to 100° C 

On-chip clock generator 

In the HAL T state, the following tour 
modes are selectable: 

- RUN mode 

- IDLEImode 

- IDLE 2 mode 

- STOP mode 
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Powerful set of 158 instructions 

Powerful interrupt function: 

- Non-maskable interrupt terminal 
(/NMI) 

- Maskable interrupt terminal (/INT) 

The following 3 modes are 
selectable: 

- 8080 compatible interrupt mode 
(interrupt by Non-180 family 
peripheral LSI) (Mode 0) 

- Restart interrupt (Model) 

- Daisy-chain structure interrupt 
using 180 family peripheral LSI 
(Mode 2) 

An auxiliary register provided to each 
of the general purpose registers 

Two index registers 

10 addressing modes 

Built-in refresh circuit for dynamic 
memory 

44-pin PLCC or QFP package 



/M1 



/NMI /INT /IORQ /HALT /WAIT /MREQ /RD 



/WR /BUSREQ /BUSACK 
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GENERAL DESCRIPTION 



FEATURES 



The Z80 DMA (Direct Memory Access), is a 
powerful and versatile device for controlling and 
processing transfers of data. Its basic function of 
managing CPU-independent transfers between two 
ports is augmented by an array of features that 
optimize transfer speed and control, with little or no 
external logic, in systems using an 8- or 16-bit data 
bus and a 16-bit address bus. 

Transfers can be done between any two ports 
(source and destination), including memory-to-l/0, 
memory-to-memory, and l/O-to-l/O. Dual port 
addresses are automatically generated for each 
transaction and may be either fixed or incrementing/ 
decrementing. In addition, bit-maskable byte searches 
are performed either concurrently with transfers or as 
an operation in itself. 

The Z80 DMA contains direct interfacing to, and 
independent control of, system buses, as well as 
sophisticated bus and interrupt controls. Many 
programmable features, including variable cycle 
timing and auto-restart, minimize CPU software 
overhead. They are especially useful in adapting this 
special-purpose transfer processor to a broad variety 
of memory, I/O and CPU environments. 

The Z80 DMA is packaged in a 40-pin plastic or 
Cerdip DIP, or 44-pin PLCC. It uses a single +5V 
power supply and the standard Z80 Family single- 
phase clock. 



Transfers, searches, and search/ 
transfers in Byte-at-a-Time, Burst, or 
Continuous modes. Cycle length and 
edge timing can be programmed to 
match the speed of any port. 

Dual-port addresses (source and 
destination) generated for memory- 
to-l/O, memory-to-memory, or l/O- 
to-l/O operations. Addresses may be 
fixed or automatically incremented/ 
decremented. 

Next-operation loading without 
disturbing current operations via 
buffered starting-address registers. 
An entire previous sequence can be 
repeated automatically. 

Extensive programmability of 
functions. CPU can read complete 
channel status. 

NMOSZ08410 - 4MHZ 



NMOS version for cost sensitive 
performance solutions 

CMOS version for the designs 
requiring low power consumption 



CMOS Z84C1006 - DC to 6. 17 MHz, 
Z84C1008-DCto8MHz 

6 MHz version supports 6. 144 MHz 
CPU clock operation 

Standard Z80 Family bus-request 
and prioritized interrupt-request 
daisy-chains implemented without 
external logic. Sophisticated, 
internally modifiable, interrupt 
vectoring. 

Direct interfacing to system buses 
without external logic 
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Z84011/Z84C11 



PIC/EPIC ENHANCED 
PARALLEL I/O CONTROLLER 



GENERAL DESCRIPTION 



The Z8401 1 and Z84C1 1 Parallel I/O 
Controllers (PIC) are CMOS 8-bit 
microprocessors. They are integrated 
with the CTC and five 8-bit parallel ports 
into a single 100-pin QFP (Quad Flat Pack) 
package. The Z84C11 is an upward com- 
patible version of the Z8401 1 . Figure 1 (a) 
shows the block diagram of Z8401 1 , and 
Figure 1(b) shows the block diagram of the 
Z84C11. These high end superintegrated 
Parallel I/O Controllers are targeted for a 
broad range of applications from embed- 
ded controller to enhancement/cost reduc- 
tions of existing hardware using Z80 based 
discrete peripherals. 
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Figure 1a. Z8401 1 Block Diagram 
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PIC/EPIC ENHANCED 
PARALLEL. I/O CONTROLLER 



Z84011/Z84C11 



FEATURES 



Z84C00 Z80 CPU with CGC, Z84C30 
Z80CTC, five 8-bit parallel ports 

High speed operation 6/10 MHz 

Wide operational voltage range 
5V±10% 

m/CMOS compatible 

Z84011 features: 

- Z84C00Z80CPU 

- On-chip four channel Counter 
Timer Controller(Z80 CTC) 

- Built-in Clock Generator 
Controller(CGC) 

- Five 8-bit parallel ports 

- 100-pin QFP 

- Noise Package filter to CLK/TRG 
inputs of the Z80 CTC 



Low power consumption in four 
operation modes: 

- 45 mA Typ. (Run mode) 

- 6mA Typ. (Idlel mode) 

- 9 mA Typ. (ldle2mode; 
Not applicable to Z84011) 

- 1 \jA Typ. (Stop mode) 



CLK 



Z84C11 features: 

- All Z84011 features 

- Support of Idle 2 Mode 

- Built-in Watch Dog Timer (WDT) 

- Power-on Reset and 
Reset Extension 

- Wait State Generator 

- Simplified EV Mode Selection 

- Crystal Divide-by-One Option 

- External Clock Input Option 
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Figure 1b. Z84C11 Block Diagram 
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Z80 IPC/EIPC ENHANCED INTELLIGENT 
PERIPHERAL CONTROLLER 



GENERAL DESCRIPTION 

The Z84013 and Z84C13 are a series of 
Intelligent Peripheral Controllers (IPC) 
targeted for a broad range of applica- 
tions from error correcting modems to en- 
hancement/cost reduction of existing hard- 
ware using Z80 based discrete devices. The 
products are software and hardware compat- 
ible with discrete devices Z84C00, Z84C30 
and Z84C40. The enhanced version, Z84C13, 
is pin compatible with the Z84013 and both 
are housed in 84-pin PLCC packages. 



FEATURES 

■ Z84C1 3 Enhancements: 

- Power-On Reset 

- Two additional chip selects 

- Wait State Generator 

- Simplified E.V. Mode 

- Schmitt Trigger I/O on Tx/Rx clock 

- Crystal divide-by-one mode 

- 32-bit CRC Generation/Checking 

■ Z84C13 features Z84013 and above 
enhancements 

■ 6, 10 MHz operation 



Low power consumption - 
3 operating modes 

Z84013 features: 

- Z84C00CPU 

- Z84C40 (SIO) -two serial channels 

- Z84C30(CTC)-4x8bitC/T 

- Clock Generator Controller (CGC) 

- Watch Dog Timer (WOT) 

Voltage range 5V ±10% 
84-pin PLCC package 
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Z80 IPC/EIPC ENHANCED INTELLIGENT 
PERIPHERAL CONTROLLER 



Z8401 3/Z84C1 3 
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Z8401 5/Z84C1 5 ZB0 IPC/EIPC ENHANCED |ntelugent 



PERIPHERAL CONTROLLER 



GENERAL DESCRIPTION 



The Z84015 and Z84C15 are a series 
of Intelligent Peripheral Controllers 
(IPC) targeted for a broad range of 
applications from error correction modems/ 
faxes, to enhancement/cost reduction of 
existing Z80 hardware using Z80 based 
discrete devices. The products are soft- 
ware and hardware compatible with the 
discrete devices Z84C00, Z84C20, Z84C30 
and Z84C40. The enhanced version, 
Z84C15, is pin compatible with the Z84015 
and both are housed in a 100-pin QFP 
package. 



XTAL1 XTAL2 



/M1 /HALTCLKOUTCLKIN 



EV /BUSREQ /BUSACK 



CLK/TRG GLK/TRI 




D o-9 Vfc 



Block Diagram for Z84015 IPC 



54 



Z80 IPC/EIPC ENHANCED INTELLIGENT 
PERIPHERAL CONTROLLER 



Z8401 5/Z84C1 5 



FEATURES 



Z84C15 Enhancements: 

- Power-on Reset 

- Two additional chip select pins 

- 32-bit CRC for Channel A of SIO 

- Wait State Generator 

- Simplified E.V. mode 

- Schmitt trigger I/O, no Tx/Rx clock 

- Crystal divide-by-one mode 



Z84015 features: 

- Z84C00-CPU 

- Z84C40 - SIO - Two Serial Channels 

- Z84C30 - CTC - 4x8 bit C/T 

- Z84C20-PIO 

- Watch Dog Timer (WDT) 

- Clock Generator Controller (CGC) 



Low Power Consumption 
three operating modes 

6, 10 MHz operation 

Voltage Range 5V ±10% 

100-pin QFP package 



Z84C15 features the Z84015 and above 
enhancements 



X1AL1 XTAL2 



/M1 /HALCLKOUTCLKIN 



Power 






On 






RESET 


/NMI— 











/HLt>E I 



/INT- 



ZC/Tljj ZC/TQj . 
CLK/TRjJ GLK/TR^ . 



MS1 CLK 
/HALT 
MS2 /M1 
„ /NM1 

CGC 

/RESET /INT 





/INT 




CLK 




D o"9 


CTC 


/RD 


/IORQ 




/RESET 


IEI 




ESQ 


/M1 




/CE 




C| 




OS, 



Controller 



IEI CLK 
IEO /INT 



D o"9 



PIO 



/RD 
/IORQ 



(ZS4C15 
ONLY) /M, 

CLK 
/CE 

C//D 

B/A 



3 



EV /BUSREQ /BUSACK 



/HALT 

/M1 

/NMI 




CLK 


CPU 


/RESET 




/INT 

1-9 






/RD/IORQWR/RFSH 



3k 



/WAIT 



WAIT 
STATE 
GENERATOR 



/RFSH 

/WR 

/RD 

/IORQ 

/CTSA 

/DCDA 

/RTSA 

/DTRA 



CLKDg • D, /RD/IORQ 

/RESET 

/INT 



/M1 
IEI 
IEO 
/CE 



SIO 



AV/RDYA 
/SYNCA 
RXDA 
/RXCA 
•*— € /TXCA 
- TXDA 

TXDB 

« -J^ /TXCB 

■•— ^ /RXC8 
RXDB 
/SYNCB 
/W/RDYB 



D„ - D /M1/RESETIEI /WR/RFSH 
7 IEO 



»F1 

#F4 
• EE 
#EF 



WATCH DOG 
TIMER 
AND REGISTERS 



/DTRB 
/RTSB 
/CTSB 
/DCDB 

/WDTOUT 

A7RF 

/CSO 

/CS1 

IEO 

IEI 



w 

1-9 Vfc 



Block Diagram for Z84C15 IPC 
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Z8420/Z84C20 



NMOS/CMOS Z80 PIO 
PARALLEL INPUT/OUTPUT 



The Z80 PIO Parallel I/O Circuit (PIO) is a 
programmable, dual-port device that provides a 
TTL-compatible interface between peripheral 
devices and the Z80 CPU. Note the QFP package is only 
available in CMOS version. The CPU configures the Z30 
PIO to interface with a wide range of peripheral devices 
that are compatible with the Z80 PIO including most 
keyboards, paper tape reads and punches, printers, and 
PROM programmers. 

One characteristic of the Z80 peripheral controllers 
that separates them from other interface controllers is 
that all data transfers between the peripheral device and 
the CPU is accomplished under interrupt control. Thus, 
the interrupt logic of the PIO permits full use of the 
efficient interrupt capabilities of the Z80 CPU during I/O 
transfers. All logic necessary to implement a fully nested 
interrupt structure is included in the PIO. 

Another feature of the PIO is the ability to interrupt 
the CPU upon occurrence of specified status conditions 
in the peripheral device. For example, the PIO can be 
programmed to interrupt if any specified peripheral 
alarm conditions should occur. This interrupt capability 

in polling 



reduces the time the pro 
peripheral status. 

The Z80 PIO interfaces to 
peripherals via two independent 
general purpose I/O ports, desig- 
nated Port A and Port B. Each port 
has eight data bits and two hand- 
shake signals, Ready and Strobe, 
which control data transfer. The 
Ready output indicates to the periph- 
eral that the port is ready for a data 
transfer. Strobe is an input from the 
peripheral that indicates when a data 
transfer has occurred. 

The Z80 PIO ports can be 
programmed to operate in four 
modes; Output (Mode 0), Input 
(Mode 1), Bi-directional (Mode 2) 
and Bit Control (Mode 3). 



Two 8-bit ports with handshake, and 
tour programmable operating modes: 
Output, Input, Bi-directional (Port A 
only), and Bit Control. 

Programmable interrupts on 
peripheral status conditions 

NMOS version for cost sensitive 
applications. CMOS version for 
designs requiring high speed and 
low power consumption. 

NM0SZ0842004 - 4MHZ 
Z0842006 - 6.17 MHz 

CMOS Z84C2006 - DC to 6. 17 MHz 
Z84C2008 - DC to 8 MHz 
Z84C2010-DCto10MHz 
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INTERNAL BUS 



INTERRUPT 
CONTROL 



Provides a direct interface between 
Z80 microcomputer systems and 
peripheral devices. 

Standard Z80 Family bus-request 
and prioritized interrupt-request 
daisy-chains implemented without 
external logic. 

The eight Port B outputs can drive 
Darlington transistors (1.5 mA at 
1.5 V). 

6 MHz version supports 6. 144 MHz 
CPU clock operation. 
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NMOS/CMOS Z80 CTC 
COUNTER/TIMER CIRCUIT 



Z8430/Z84C30 



GENERAL DESCRIPTION 

The Z80 Counter/Timer Circuit (CTC) 
can be programmed by system 
software for a broad range of counting 
and timing applications. The four indepen- 
dently programmable channels of the Z80 
CTC satisfy common microcomputer system 
requirements for event counting, interrupt 
and interval timing, and general clock rate 
generation. 

System design is simplified because the 
CTC connects directly to both the Z80 CPU 
and the Z80 SIO with no additional logic. In 
larger systems, address decoders and 
buffers may be required. 

Programming the CTC is straight for- 
ward: each channel is programmed with 
two bytes; a third is necessary when 
interrupts are enabled. Once started, the 
CTC counts down, automatically reloads its 
time constant, and resumes counting. 
Software timing loops are completely 
eliminated. Interrupt processing is simplified 
because only one vector need be specified; 
the CTC internally generates a unique 
vector for each channel. 



FROM 
80 CPU 
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DATA 



CONTROL 



Four independently programmable 
counter/timer channels, each with a 
readable downcounter and a 
selectable 16 or 256 prescaler. 
Downcounters are reloaded 
automatically at zero count. 

Selectable positive or negative 
trigger initiates timer operation 

NMOS version for cost sensitive 
performance solutions. CMOS 
version for designs requiring high 
speed and low power consumption 

NMOSZ0843004 - 4MHZ 
Z0843006 - 6.17 MHz 

CMOS Z84C3006 - DC to 6. 17 MHz 
Z84C3008 - DC to 8 MHz 
Z84C3010-DCto10MHz 



Interfaces directly to the Z80 CPU, or 
for baud rate generation to the Z80 
SIO 

Three channels have Zero Count/ 
Timeout outputs capable of driving 
Darlington transistors (1.5 mA at 
1.5V). 

Standard Z80 Family daisy-chain 
interrupt structure provides fully 
vectored, prioritized interrupts 
without external logic. The CTC may 
also be used as an interrupt 
controller. 

6 MHz version supports 6. 144 MHz 
CPU clock operation 
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Z844X/Z84C4X 



NMOS/CMOS Z80SIO SERIAL 
INPUT/OUTPUT CONTROLLER 



The Z80 Serial Input/Output Controller (SIO) is a 
dual-channel data communication interface with 
extraordinary versatility and capability. Its basic 
functions as a serial-to-parallel, parallel-to-serial 
converter/controller can be programmed by a CPU for a 
broad range of serial communication applications. 

The device supports all common asynchronous and 
synchronous protocols, byte- or bit-oriented, and 
performs all of the functions traditionally done by 
UARTs, USARTs, and synchronous communication 
controllers combined. Also, it supports additional 
functions traditionally performed by the CPU. Moreover, 
it does this on two fully-independent channels, with an 
exceptionally sophisticated interrupt structure that allows 
very fast transfers. 

Full interfacing is provided for CPU or DMA control. 
In addition to data communication, the circuit can handle 
virtually all types of serial I/O with fast, or slow, 
peripheral devices. While designed primarily as a 
member of the Z80 family, its versatility makes it well 
suited to many other CPUs. 



Two independent full-duplex 
channels, with separate control and 
status lines for modems or other 
devices. 

Data rate in the x1 clock mode or to 
1.6M bits/second with a 8.0 MHz 
clock. 

NMOS version for cost sensitive 
performance solutions; CMOS 
version for the designs requires low 
power consumption. 

NMOS Z0844x04 - 4 MHz 
10844x06- 6.17 MHz 
(Where x is the designator for the 
bonding option; 0, 1,2 or 4). 

CMOS Z84C4x06 - DC to 6. 7 MHz, 
Z84C4x08 - DC to 8 MHz, 
Z84C4x10 -DC to 10 MHz, 
(Where x is the designator tor the 
bonding option; 0, 1,2 or 3,4). 



6 MHz version supports 6. 144 MHz 
CPU clock operation 

Asynchronous protocols: everything 
necessary for complete messages in 
5, 6, 7 or 8 bits/character. Includes 
variable stop bits and several clock- 
rate multipliers, break generation and 
detection, parity, overrun and framing 
error detection. 

Synchronous protocols: everything 
necessary for complete bit- or byte- 
oriented messages in 5,6, 7 or 8 bits/ 
character, including IBM Bisync, 
SDLC, HDLC, CCITT-X-25 and 
others. Automatic CRC generation/ 
checking, sync character and zero 
insertion/deletion, abort generation/ 
detection, and flag insertion. 

Receiver data registers quadruply 
buffered; transmitter registers doubly 
buffered. 
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Highly sophisticated and flexible 
daisy-chain interrupt vectoring for 
interrupts without external logic. 
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Z80 RAM 80 
Z80 CPU /2K SRAM 



Z84C50 



GENERAL DESCRIPTION 



The Z84C50 is an 8-bit microprocessor integrated 
with 2K bytes of static memory and a clock 
generator/controller. The Z84C50 is targeted for 
a broad range of applications requiring a small amount 
of RAM. Additionally, the on-chip RAM can be accessed 
at a much higher rate than the external memory. This will 
significantly enhance performance, as the most 
commonly used and time critical software can be placed 
in on-chip memory. 

Built into the Z84C50 is a control function and clock 
generator for the standby function in addition to: six 
paired general purpose registers, accumulator, flag 
registers, an arithmetic-and-logic unit, bus control, 
memory control and timing control circuits. Also, an on- 
chip wait state generator can be used for automatically 
inserting wait states for external memory access. 

The Z84C50 is fabricated with Zilog CMOS 
technology and molded in 40-pin DIP, 44-pin PLCC, 
and 44-pin QFP packages. 

CLK 
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Z80 CPU 2K Static RAM 

Wait State Generator for external 
memory 

Low power consumption: 

- 50 mA Typ(5V, 10 MHz under 
RUN mode) 

- 4mATyp(5V, 10 MHz under 
IDLE1 mode) 

- 10mATyp(5V, 10 MHz under 
STOP mode 

Z84C5006-DCto6MHz, 
Z84C5010-DCto10MHz 

Voltage range 5V ±10% 
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In the HALT state, the following three 
modes are selectable: 
RUN mode 
IDLE 1 mode 
STOP mode 

The following 3 modes are 
selectable: 

- 8080 compatible interrupt mode 
(interrupt by non-Z80 family 
peripheral LSI-Mode 0). 

- Restart Interrupt (Model). 

- Daisy-chain structure interrupt 
using Z80 family peripheral LSI 
(Mode 2) 

Power Interrupt function: 

- Non-Maskable Interrupt 
terminal (NMI) 

- Maskable Interrupt terminal (INT) 

Built-in refresh circuit for dynamic 
memory 

On-chip clock generator 

Available in 40-pin DIP, 44-pin 
PLCC, and 44-pin QFP packages 
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28470 Z80DARTDUALASYNCHRONOUS 



RECEIVER/TRANSMITTER 



GENERAL DESCRIPTION 



The Z80 DART (Dual-Channel Asyn- 
chronous Receiver/Transmitter) is a 
dual-channel multi-function peripheral 
component that satisfies a wide variety of 
asynchronous serial data communications 
requirements in microcomputer systems. 

The Z80 DART is used as a serial-to- 
parallel, parallel-to-serial converter/control- 
ler with asynchronous appli-cations. In 
addition, the device also provides moderr 
controls for both channels. In applications 
where modem controls are not needed, 
these lines can be used for general pur- 
pose I/O. 

Zilog also offers the Z80 SIO, a more 
versatile device that provides synchronous 
(Bisync, HDLC, and SDLC) as well as 
asynchronous operation. 



Two independent full-duplex 
channels with separate modem 
controls. Modem status can be 
monitored. 

In x1 clock mode; data rates are to 
800K bits/second with a 4.0 MHz 
clock or to 12M bits/second with a 
6.0 MHz clock. 

Programmable options include 1, 
1 1/2, or 2 stop bits; even, odd, or no 
parity; and x1, x16, x32, andx64 
clock modes. 

On-chip logic for ring indication and 
carrier-detect status 



Receiver data registers are quadruply 
buffered; the transmitter is doubly 
buffered. 

Break generation and detection as 
well as parity-, overrun-, and 
framing-error detection are available. 

Interrupt features include a program- 
mable interrupt vector, a "status 
affects vector" mode for fast interrupt 
processing, and the standard 180 
peripheral daisy-chain interrupt 
structure that provides automatic 
interrupt vectoring with no 
external logic. 

Available in 40-pin plastic or ceramic 
DIP 
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CMOS Z80 KIO SERIAL/ 
PARALLEL/COUNTER/TIMER 



Z84C90 



GENERAL DESCRIPTION 



Zilog's Z84C90 Serial/Parallel I/O 
/Counter/Timer (KIO) is a multi- 
channel, multi-purpose I/O device 
designed to provide the end-user with a 
cost effective and powerful solution to meet 
the designers peripheral needs. The 
Z84C90 combines the features of one 
Z84C30 CTC, one Z84C4xSIO, one Z84C20 
PIO, a byte-wide bit programmable I/O and 
a crystal oscillator in a single 84-pin pack- 
age. 

Utilizing fifteen internal registers for data 
and programming information, the KIO can 
easily be configured to any given system 
environment. Although the optimum perfor- 
mance is obtained with a Z84C00 CPU, the 
KIO can also be used with any other CPU. 



Two independent synchronous/ 
asynchronous serial channels 

Three 8-bit parallel ports 

Four independent counter/timer 
channels 

On-chip clock oscillator/driver 

Software/Hardware Resets 

Designed in CMOS for low power 
operation 



Supports 180 Family interrupt daisy- 
chain 

Programmable interrupt priorities 

8, 10 and 12.5 MHz bus clock 
frequency 

Single +5V±10% Power Supply 
Available in an 84-pin PLCC 
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Z801 80 



CMOS 
Z180MPU 



GENERAL DESCRIPTION 



The Z80180 is an 8-bit MPU which 
provides the benefits of reduced 
system costs and low power operation 
while offering higher performance and 
maintaining compatibility with a large base 
of industry standard software written around 
the Zilog Z80 CPU. 

Higher performance is obtained by virtue 
of higher operating frequencies, reduced 
instruction execution times, an enhanced 
instruction set, and an on-chip memory 
management unit (MMU) with the capability 
of addressing up to 1 Mbyte of memory. 

Reduced system costs are obtained by 
incorporating several key system functions 
on-chip with the CPU. These key functions 
include I/O devices such as DMA, UART, 
and timer channels. Also included on-chip 
are several "glue" functions such as dy- 
namic RAM refresh control, wait state 
generators, clock oscillator, and interrupt 
controller. 







A18/TOUT 



Operating Frequency to 12.5 MHz 

6 MHz version supports 6. 144 MHz 
CPU clock 

On-Chip MMU supports extended 
memory 

Two DMA channels 
On-Chip wait state generators 
Two UART channels 



Two 16-bit timer channels 

On-chip interrupt controller 

On-chip clock oscillator/generator 

Clocked serial I/O port 

Code compatible with Zilog Z8Q CPU 

Seven additional instructions 

Available in 64-pin DIP, 68-pin 
PLCC, and 80-pin QFP 
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CMOS SAC SMART 700101 
ACCESS CONTROLLER LOU I O I 



The Z80181 SAC Smart Access Con- 
troller (SAC) is a CMOS 8-bit micro- 
processor containing the Z180 
compatible MPU (Z181 MPU), one channel 
of Z85C30 Serial Communication Controller 
(SCC), Z84C30 (CTC), two 8-bit general 
purpose parallel ports, and two chip select 
signals into a single 100-pin QFP (Quad Flat 
Pack) package. This high-end superinte- 
grated intelligent peripheral controller is 
targeted for a broad range of intelligent 
communication control applications, i.e., 
terminals, printers, modems, slave commu- 
nication processors for 8-, 16- and 32- bit 
MPU based systems. The Z181 is also ideal 
for enhancement/cost reductions of existing 
hardware using Z80/Z180 with Z8530/ 
Z85C30 applications. 



Z80180 Compatible MPU Core with 
1 channel ofZ85C30 SCC, Z80 CTC, 
two 8-bit general purpose parallel 
ports, and two chip select signals. 

High speed operation (10/12.5 MHz) 

Low power consumption in two 
operating modes: 
(TBD)mA Typ. (Run mode) 
(TBD)mA Typ. (STOP mode) 

Voltage range 5V ±10% 

TTL/CMOS compatible 

Clock Generator 

Z84C30CTC 



One channel ofZ85C30 Serial 
Communication Controller (SCC) 

Z180 Compatible MPU core, which 
has: 

- Enhanced Z80 CPU core 

- Memory Management Unit (MMU) 
enables access to 1MB of 
memory 

- Two Asynchronous channels 

- Two DMA channels 

- Two 16-bit Timers 

- Clocked serial I/O Port 

Two 8-bit general purpose parallel 
ports 

Memory configurable RAM and ROM 
chip select pins 

100-pin QFP Package 



D7-D0 — - 
Control — - 



A19-A0 — - 



/ROMCS 



Z80180 
Compatible 
Core 



Glue 
Logic 



A19-A12 



Address 
Decode 
Logic 



SCC 
(1 Channel) 



CTC 



PIA1 



PIA2 



Tx Data 
Rx Data 



/ *~ Modem/Control 
8 Signals 



/ Bit Programmable 
8 Bi-directional I/O 
or I/O Pins of CTC 



Bit Programmable 
° Bi-directional I/O 



Z80181 = Z180 + SCC/2 + CTC + PIA 



Z80280 



Z280 MPU 



GENERAL DESCRIPTION 



FEATURES 



The Z80280 brings 16-bit CPU and sophisticated 
features required by complex, high performance 
applications to the Z80 architecture. The Z280 
maintains complete object code compatibility with the 
Z80. One of the unique features of the Z280 is its bus 
size. By strapping a single pin on the chip, the designer 
can select 8- or 16-bit bus widths. Thus, to use existing 
designs, an 8-bit Z80 compatible bus can be used. 
Higher performance systems can be designed using the 
Z280's 16-bit mode, in which all memory references use 
true 16-bit accesses. A single processor can be used in 
both medium and high performance products, without 
changing the software. The Z280 includes a Memory 
Management Unit (MMU), which gives the processor 
access to 16 Mbytes of memory. Other features of the 
Z280 include on-chip instruction and cache memory, 
3-stage pipeline, dual operating modes, four channel 
DMA Controller, three 16-bit counter-timers, program- 
mable refresh and wait state generation, and a serial port 
with on-chip baud rate generation. 



Designed in CMOS for low power 
operations 

Enhanced Z80 CPU instruction set 
that maintains object-code compat- 
ibility with Z80 microprocessor. 

Three-stage pipeline, 16-bit CPU 
architecture with user and system 
modes. 

Direct co-processor and multiproces- 
sor interface support 

On-chip Memory Management Unit 
(MMU) addresses up to 16M bytes. 

25 MHz oscillator clock frequency 



On-chip 256-byte instruction and 
data associative cache memory with 
burst load. 

High performance 16-bit Z-BUS 
interface or 8-bit Z80 CPU compat- 
ible bus interface. 

Three on-chip 16-bit counter/timers 

Four on-chip DMA channels 

On-chip full duplex UART 

Refresh controller for dynamic RAMs 

On-chip oscillator of direct input 
clock options 

68-pin PLCC package 



ISO COMPATIBLE 



EXECUTION UNIT 
\ 16-BIT / 



GENERAL- 
PURPOSE 
REGISTER 
FILE 



I 



St 



3-STAGE PIPELINE 



PROGRAM 
COUNTER 



PAGED 
MEMORY 
MANAGEMENT 
UNIT 



St 



INSTRUCTION/ 
DATA CACHE 
OR MEMORY 



ADDRESS 
TAGS 



256 
BYTES 



INTERNAL BUS 



St 



INSTRUCTION 
DECODER 



EXECUTION 
SEQUENCER 



INTERNAL 
CONTROL 
SIGNALS 



CLOCK 
OSCILLATOR 



THREE 
16-BIT 
COUNTER/ 
TIMERS 



FOUR 11 -BIT 
DMA CHANNELS 




24-BIT SCURCE 






24-8IT DES1 INATION 






16-BIT CO JNTER 






CONTROL 







DRAM 

10-BIT 
REFRESH 
ADDRESS 
GENERATOR 



BURST 
MEMORY 
CONTROL 



EXTERNAL 

BUS 
INTERFACE 



INTERRUPT 
CONTROL 



Z80BUS 

{8-b:t)0r 

Z-BUS 
(16-BIT) 



BUS SCALE 

AND 
WAIT STATE 
GENERATOR 



• AS 
•RD DS 
' HALT'B W 
' WR/R'W 
■RFSH'STo 
■IORO ST, 

* Ml ST; 

' MREQ ST 3 
NMI 



CLK 
WAIT 
PAUSE 



CTIN CT10 



RDV DMASTB EOP, 
EOP. 



BUSACK GACK A 16 -A 23 



' Signal definition depends on OPT 
+ EOP A shares with INT A . 
+ EOP. shares with INT.. 



A.-A, s 

AD a -AD, s 

+ GACK shares with CTIN„ 
+ GREQ shares with CTIO„ 
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DATACOM PRODUCTS Components Shortform 



Z84C15 

CPU + SIO 
+ CTC + PIO 
+ CGC 



SAC 

Z181 

Z180 + SCC 



MUSC 

Z16C33 

Mono Channel 
Multiprotocol 
TSA for ISDN 



ISCC 

Z16C35 

2 Chan SCC 
+ 4 DMAs 




IUSC 

Z16C31 

Mono Channel 
Multiprotocol 
With DMAs and 
TSA for ISDN 




SCSI 

Z5380 

Small Computer 
System Interface 



SCSCI 

Z85C80 

2 Chan SCC 
+ SCSI 



2 



SIO 

Z84C40 



SCC 

Z85C30 

2 Channel 
Enhanced DMA 
Support 



ESCC 

Z85230 

2 Chan SCC 
+ Deep FIFOs 



use 

Z16C30 

Universal Serial 
Contoller 



Kbits - 5 Mbits Per Second 



10-20 Mbits Per Second 



Performance 



REFERENCE COMPONENTS SHORTFORM 



Product 


Pin 
Count 


Plastic 

DIP PLCC 


QFP 


COMMERCIAL 

Ceramic 
Cerdip Dip Speed 


Temp 


Ceramic 
DIP 


MILITARY 
Ceramic 
LCC Speed 


SMD 


JAN 


Z8001 CPU 


48 


X 








X 6,10 


S,E,M 


X 


X 


4,6,10 


X 


- 


Z8002 CPU 


40,44 


X 


X 


- 


X 


6,10 


S,E,M 


X 


X 


4,6,10 


X 


X 


Z16C01 CPU 


48 


X 




- 




10 


3,E 


- 






- 


- 


Z16C02 CPU 


40,44 


X 


X 








S,E,M 


X 


X 


10 






Z16C03 CPU 


44 




X 






10 


S,E 












Z16C04 CPU 


68 




X 






16 


S,E 












Z8010MMU 


48 


X 


X 






6,10 


S 












Z80210 DMMU 


68 




X 






16 


S,E 












Z8016 DTC 


48 


X 








4,5,6 


S 












Z8036 CIO 


40,44 


X 


X 




X 


6 


S,E,M 


X 


X 


4,6 


X 




Z8536 CIO 


40,44 


X 


X 




X 


6 


S,E,M 


X 


X 


4,6 


X 




Z8038 FIO 


40,44 


X 


X 




X 


6 


S,E,M 


X 


X 


6 






Z8060 FBU 


28 


X 








1 MB/sec 


S 












Z8068 DCP 


40,44 


X 


X 






4 














Z8581 CGC 


18 


X 








6,10 


S,E,M 


X 


X 


6,10 


X 




Z16C20 


84 




X 






10,16 


S,E 












Z32H00 


120 






X 




25 


S,E 













Temperature Range 

S = Standard 0°C to +70°C 
E = Extended -40°C to +1 00°C 
M = Military -55°C to +125°C 



DATACOM REFERENCE CHART Components Shortform 











COMMERCIAL 








MILITARY 








Pin 


Plast 


c 




Ceramic 




Ceramic 


Ceramic 








Product 


Count 


DIP 


PLCC 


Cerdip 


Dip 


Speed 


Temp 


DIP 


LCC 


Speed 


o ft Jin 

SMD 


JAN 


Z8030 SCC 


40,44 


X 


X 


X 




4,6,8 


S,E,M 


X 


X 


4,6 


X 




Z8530 SCC 


40,44 


X 


X 


X 




4,6,8 


S,E,M 


X 


X 


4,6 


X 




Z80C30 SCC 


40,44 


X 


X 






8,10 


S,E,M 


X 


X 


6,8,10 






Z85C30 SCC 


40,44 


X 


X 




X 


8,10,16 


S,E,M 


X 


X 


6,8,10 


X 


X 


Z80230 ESCC 


40,44 


X 


X 






10,16 


S,E 












Z85 130/85230 ESCC 


40,44 


X 


X 






10,16,20 


S,E,M 


X 


X 


10,16 






Z85C80 SCSCI 


68 




X 






10 


S 












Z16C30 USC 


68 




X 






10 


S,E,M 




PGA 


10 






Z16C31 IUSC 


68 




X 






20 


S,E 












Z16C33 MUSC 


68 




X 






10 


S,E 












Z16C35 ISCC 


68 




X 






10,16 


S,E 












Z16C50 DDPLL 


28 


X 








10,20 


S,E 













Temperature Range 

S = Standard 0°C to +70°C 
E = Extended -40°C to + 1 00°C 
M = Military -55°C to +125°C 



o 



SUPPORT PRODUCTS Components Shortform 




Z16C01 








• 










Z16C20 








• 










Z16C30 








• 


• 


• 






Z16C31 


















Z16C33 










• 








Z16C35 


















Z8530 






• 












Z85C30 


• 


• 


• 






• 






Z85130 






• 












Z85230 






• 













For more information see the 1990 Support Products Summary, DC-2545-03 



CPU 

CENTRAL PROCESSING UNIT 



Z8001/Z8002 



GENERAL DESCRIPTION 



The Z8000 is an advanced high-end 16-bit 
microprocessor that spans a wide variety of 
applications ranging from simple stand-alone 
computers to complex parallel-processing systems. 
Essentially a monolithic minicomputer central process- 
ing unit, the Z8000 CPU is characterized by an instruc- 
tion set more powerful than many minicomputers; 
abundant resources on register, data types, addressing 
modes and addressing range, and a regular architecture 
that enhances throughput by avoiding critical bottle- 
necks such as implied or dedicated registers. 

The Z8000 CPU is offered in two versions: the 
Z8001 segmented CPU and the Z8002 nonsegmented 
CPU. The main difference is in addressing range. The 
Z8001 can directly address 8 megabytes of memory; the 
Z8002 directly addresses 64 kilobytes. The two 
operation modes - system and normal - and the 
distinction between code, data, and stack spaces within 
each mode, allows memory extension up to 48 mega- 
bytes for the Z8001 and 384 kilobytes for the Z8002. 

To meet the requirements of complex, memory- 
intensive applications, a companion memory manage- 
ment device is offered for the Z8001 . The Z8010 Memory 
Management Unit manages the large address space by 
providing features such as a segment relocation and 
memory protection. 



INSTRUCTION 
REGISTER 



Regular, easy-to-use architecture. 

Instruction set more powerful than 
many minicomputers. 



Eight user-selectable addressing 
modes. 

Seven data types that range from bits 
to 32-bit long words and byte and 
word strings. 

System and Normal operating 
modes. 

Separate code, data, and stack 
spaces. 

Sophisticated interrupt structure. 



INSTRUCTION 
ENCODER 



3 
3 



ALU 
CONTROL 



REGISTER 
CONTROL 



ARITHMETIC 

AND 
LOGIC UNIT 



INTERNAL BUS 



CPU 




CONTROL 




REGISTER 





LOOK AHEAD 
INSTRUCTION DECODER 
AND 
ACCELERATOR 



REGISTER 
FILE 



Resource-shaping capabilities for 
multiprocessing systems. 

Multi-programming support. 

"C" Compiler support. 

Memory management and protection 
provided by Z8010 Memory 
Management Unit. 

32-bit operations, including signed 
multiply and divide. 

Z-BUS compatible. 

6 and 10 MHz clock rate. 

CMOS versions also available, see 
Z16C01, 02, 03 



ADDRESS. 

DATA 
REGISTER 



D ADDRESS. 
DATA BUS 
ADo-AD, 5 



5 



INCREMENTER BY 2 



PROGRAM COUNTER OFFSET 
REFRESH COUNTER 
REFRESH TIMER 



SEGMENT 
ADDRESS 

SN -SN 7 



PROGRAM 
BUS 
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Z8010 



MMU 

MEMORY MANAGEMENT UNIT 



GENERAL DESCRIPTION 

The Z8010 Memory Management Unit 
(MMU) manages the large 8 Mbyte 
addressing spaces of the Z8001 CPU. 
The MMU provides dynamic segment relocation 
as well as numerous memory protection fea- 
tures. 

Dynamic segment relocation makes user 
software addresses independent of the physical 
memory addresses, thereby freeing the user 
from specifying where information is actually 
located in the physical memory. It also provides 
a flexible, efficient method for supporting multi- 
programming systems. The MMU uses a 
translation table to transform the 23-bit logical 
address output from the Z8001 
CPU into a 24-bit address for the physical 
memory. 

Memory segments are variable in size from 
256 bytes to 64K bytes, in increments of 256 
bytes. Pairs of MMUs support the 128 segment 
numbers available for the various Z8001 CPU 
address spaces. Within an address space, any 
number of MMUs can be used to accommodate 
multiple translation tables for System and 
Normal operating modes, or to support more 
sophisticated memory-management 
systems. 

MMU memory protection features safeguard 
memory areas from unauthorized on unintended 
access by associating special access restric- 
tions with each segment. 

Segments are protected by modes of 
permitted use, such as read only, system only, 
execute only and CPU access only. Other 
segment management features include a write- 
warning zone useful for stack operations and 
status flags that record read or write accesses 
to each segment. 

The MMU is controlled via 22 Special I/O 
instructions from the Z8000 CPU in System 
mode. With these instructions, system software 
can assign program segments to arbitrary 
memory locations, restrict the use of segments 
and monitor whether segments have been read 
or written. 



FEATURES 



Dynamic segment relocation makes 
software addresses independent of 
physical memory addresses. 

Sophisticated memory-management 
features include access validation 
that protects memory areas from 
unauthorized or unintentional access, 
and a write-warning indicator that 
predicts stack overflow. 

Dual version available in the CMOS 
Z80210at16MHz. 

Z8010 available in 6 and 10 MHz 
version 



■ 64 variable-sized segments from 256 
to 65,536 bytes can be mapped into a 
total physical address space of 16 
Mbytes; all 64 segments are 
randomly accessible. 

■ Multiple MMUs can support several 
translation tables for each Z8001 
address space. 

■ MMU architecture supports multi- 
programming systems and virtual 
memory implementations. 

SEGMENT NUMBER OFFSET/DATA 

SN -SN 6 AD B -AD,5 




STATUS SEGMENT SUPPRESS PHYSICAL 
INFORMATION TRAP ADDRESS 
REQUEST 
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DIRECT MEMORY ACCESS 
CONTROLLER 



Z8016 



GENERAL DESCRIPTION 



The Z8016 DMA Controller is a high performance 
data transfer device designed to match the power 
and addressing capability of the Z8000 CPUs. In 
addition to providing block data transfer capability 
between memory and peripherals, each of the two DMA 
channels can perform peripheral-to-peripheral and 
memory-to-memory transfers. A special Search mode of 
operation compares data read from memory or peripher- 
als with the content of a pattern register. A search can be 
performed concurrently with transfers or as an operation 
in itself. 

In all operations (Search, Transfer, and Transfer-arid 
Search), the DMA can operate in either Flow-through or 
Fly-by transfer mode. In the Flow-through mode, data is 
stored temporarily within the DMA on its way from 
source to destination. In this mode, transfers can be 
made between a word-oriented memory and a byte- 
oriented peripheral through the bi-directional byte/word 
tunneling option. In Fly-by mode, data is transferred in a 
single step (from source to destination), thus providing 
twice the throughput. 

In addition to providing a hardware/WAIT input to 
accommodate different memory or peripheral speeds, the 
Z8016 DMA allows the user to program the automatic 
insertion of either zero, one, two, or four Wait states for 
either source or destination addresses. Alternately, the 
/WAIT input pin function can be disabled and these 
software-programmed Wait states are used exclusively. 

The Z8016 minimizes CPU involvement by allowing 
each channel to load its control registers from memory 
automatically when a DMA operation is complete. By 
loading the address of the next block of control 
parameters as part of this operation, command chaining 
is accomplished. The only action required of the CPU is 
to load the address of the control parameter table into 
the channel's Chain Address register and then issue a 
Start Chain command. 

The Demand Interleave operation allows the DMA to 
surrender the bus to the external system, or to alternate 
between internal channels. This capability allows for 
parallel operations between dual channels or between a 
DMA channel and the CPU. 



Memory-to-peripheral transfers up to 
4M bytes per second at 6 MHz. 

Memory-to-memory transfers up to 
2M bytes per second at 6 MHz. 

Two fully independent, multi-function 
channels 

Masked data pattern matching for 
Search and Transfer-and-Search 
operations. 

Funnel ing option that permits 
mixing of byte and word data during 
transfer operations. 



EXTERNAL BUS 



BUS 
INTERFACE 



CHANNEL 1 
REGISTERS 



INTERNAL BUS 



MASTER MOD = 



CHAIN 
CONTROL 



Can operate in logical address space 
with Zilog Memory Management 
Units, providing an 8M byte logical 
addressing range and 16M byte 
physical addressing range. 

Programmable chaining operation 
provides automatic loading of control 
parameters from memory into each 
channel. 

Software- or hardware-controlled 
Wait state insertion. 

Z-BUS daisy-chain interrupt 
hierarchy and bus-request structure. 



CHANNEL 2 
REGISTERS 



CONTROL 
LOGIC 



INTERFACE 
TO 

PERIPHERALS 
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Z8036/Z8536 



CIO COUNTER/TIMER 
AND PARALLEL I/O UNIT 



GENERAL DESCRIPTION 



The Z8036/Z8536 CIO Counter/Timer 
and Parallel I/O devices are general 
purpose peripheral circuits, satisfying 
most counter/timer and parallel I/O needs 
encountered in system designs. These 
versatile devices contain three I/O ports and 
three counter/timers. Many programmable 
options tailor their configuration to specific 
applications. 

The use of these devices is simplified by 
making all internal registers (command, 
status, and data) readable and (except for 
status bits) writable. In addition, each 
register is given its own unique address so 
that it can be accessed directly - no special 
sequential operations are required. The 
CIO is directly Z-BUS compatible. 



Two independent 8-bit, double- 
buffered, bi-directional I/O ports, 
plus a 4-bit special purpose I/O port. 
I/O ports feature programmable 
polarity, programmable direction (Bit 
mode), "pulse catchers", and 
programmable open-drain outputs. 

Four handshake modes, including 
3-Wire IEEE-488 mode 

Flexible pattern-recognition logic, 
programmable as a 16-vector 



REQUEST//WAIT signal for high- 
speed data transfer 

Three independent 16-bit counter/ 
timers with up to four external access 
lines per counter/timer (count input, 
output, gate, and trigger), and three 
output duty cycles (pulsed, one-shot, 
and square-wave), programmable as 
retriggerable or non-retriggerable. 

Easy to use since all registers are 
read/write and directly addressable 

6 MHz operation 



' INTERRUPT ' 
CONTROL 



INTEFIRUPT 
CONTROL 
LOGIC 



INTERNAL BUS 



^ DATA BUS ^ 



CONTROL 
INPUTS 



Z8036 
Z-BUS Interface 



Z8!36 
CPU Interface 



INTERNAL 
CONTROL 
LOGIC 



PORT 
A 



N PORT A V 



I/O 




\ COUNTER/ / \ 

/ TIMER 3 ^ J 



PORT 

C 



N PORT C ' 
I/O 




COUNTER/ 
TIMER 2 



COUNTER/ 
TIMER 1 



PORT 



t=5 

N PORT B ' 
I/O 
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FIO FIFO INPUT/OUTPUT 
INTERFACE UNIT 



Z8038 



The Z8038 FIO (FIFO Input/Output 
Interface Unit ) provides an asynchro- 
nous 128-byte FIFO buffer between 
two CPUs or between a CPU and a periph- 
eral device. This buffer interface expands to 
a 16-bit or wider data path and expands in 
depth to add as many Z8060 FIFOs as are 
needed. 

The Z8038 manages data transfers by 
assuming Z-BUS microprocessor (a gener- 
alized microprocessor interface), Inter- 
locked 2-Wire Handshake, and 3-Wire 
Handshake operating modes. These modes 
interface dissimilar CPUs or CPUs and 
peripherals running under differing speeds 
or protocols, allowing asynchronous data 
transactions and improving I/O overhead by 
as much as two orders of magnitude. 

The Z8038 supports the Z-BUS interrupt 
protocols, generating seven sources of 
interrupts upon any of the following events: 
a write to a message register, change in 
data direction, pattern match, status match, 
over/underflow error, buffer full and buffer 
empty status. Each interrupt source can be 
enabled or disabled, and can also place an 
interrupt vector on the port address/data 
lines. 

The data transfer logic of the Z8038 has 
been specially designed to work with DMA 
(Direct Memory Access) devices for high- 
speed transfers. It provides for data trans- 
fers to or from memory each machine cycle, 
while the DMA device generates memory 
address and control signals. The Z8038 
also supports the variable sized block 
length, improving system throughput when 
multiple variable length messages are 
transferred amongst several sources. 



128-byte FIFO buffer provides 
asynchronous bi-directional CPU/ 
CPU or CPU/peripheral interface, 
expandable to any width in byte 
increments by use of multiple 
Z8038's. 

Interlocked 2- Wire or 3- Wire 
Handshake logic port mode; Z-BUS 



Pattern recognition logic stops DMA 
transfers and/or interrupts CPU; 
preset byte count can initiate 
variable-length DMA transfers. 



J_L 



CPU , 
INTERFACE 



DMA 

LOGIC 



INTERRUPT 
LOGIC 



PATTERN 
MATCH 
LOGIC 



Seven sources of vectored/ 
nonvectored interrupt which include 
pattern-match, byte count, empty for 
full buffer status; a dedicated 
"mailbox" register with interrupt 
capability provides CPU/CPU 
communication. 

/REQUEST/WAIT lines control high- 
speed data transfers. 

All functions are software controlled 
via directly addressable read/write 



6 MHz operation 



CONTROL AND 
INTERFACE 
LOGIC 


Bi 


CONTROL AND 
INTERFACE 
LOGIC 




Bo 



DMA 

LOGIC 



MESSAGE 
REGISTERS 



INTERRUPT 
LOGIC 



STATUS LOGIC 
AND REGISTERS 



PATTERN 
MATCH 
LOGIC 



DATA 
BUFFER 
REGISTER 



128 X 8 
FIFO BUFFER 



DATA 
BUFFER 
REGISTER 



PORT 2 SIDE 
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Z8060 



FBU 

FIFO BUFFER UNIT 



GENERAL DESCRIPTION 



FEATURES 



The Z8060 First-ln First-Out (FIFO) 
Buffer Unit consists of a 128-bit-by- 
8-bit memory, bi-directional data 
transfer and handshake logic. The structure 
of the FIFO unit is similar to that of other 
available buffer units. The FBU is a general 
purpose unit; its handshake logic is com- 
patible with that of other members of Zilog's 
Z8 and Z8000 Families. 

Several Z8060's can be cascaded end- 
to-end without limit to form a parallel 8-bit 
buffer of any desired length (in 128-byte 
increments). Any number of single or 
multiple unit FIFO serial buffers can be 
connected in parallel to form buffers of any 
desired width (in 8-bit increments). 

The FIFO Buffer Units are available in 
28-pin packages. 



Bi-directional, asynchronous data 
transfer capability 

Large 128-bit-by-8-bit buffer 
memory 

2-Wire, interlocked handshake 
protocol 

Tri-State data outputs 



Direct connection of empty and full 
outputs for sensing of multiple-unit 
buffers. 

Any number of FIFOs may be 
connected in parallel or in series to 
form a buffer of any desired length or 
width. 

1 MByte/second transfer rate 



DATA A K 

T\ / 



DATA 
BUFFER 
A 



CONTROL 
AND 
STATUS 



CONTROL 
LOGIC 



£ 



128 x 8 

RAM 
BUFFER 
MEMORY 



£ 



4 


DATA 








BUFFER 




B 



DATA 
BUS 
B 



\ CONTROL / \ 

/ L0GIC \ / 



CONTROL 
AND 
STATUS 
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DATA CIPHERING PROCESSOR 



GENERAL DESCRIPTION 



The Z8068 Data Ciphering Processor (DCP) is an 
LSI device which contains the circuitry to encrypt 
and decrypt data using National Bureau of 
Standards encryption algorithms. It is designed to be 
used in a variety of environments, including dedicated 
controllers, communication concentrators, terminals, 
and peripheral task processors in general processor 
systems. 

The DCP provides a high throughput rate using 
Cipher Feedback, Electronic code book, or Cipher Block 
Chain operation modes. The provisions of separate ports 
for key input, clear data, and enciphered data enhances 
security. 

The host system communicates with the DCP using 
commands entered in the master port or through 
auxiliary control lines. Once set up, data can flow 
through the DCP at high speeds because input, output 
and ciphering activities can be performed concurrently. 
External DMA control can easily be used to enhance 
throughput in some system configurations. 



Encrypts and decrypts data using the 
National Bureau of Standards 
encryption algorithm. 

Data rates greater than 1M bytes per 
second can be handled. 

Three separate registers for encryp- 
tion, decryption, and master keys 
improve system security and 
throughput by eliminating frequent 
reloading of keys. 



Supports three standard ciphering 
modes: Electronic Code Book, Chain 
Block and Cipher Feedback. 

Three separate programmable ports 
(master, slave, and key data) provide 
hardware separation of encrypted 
data, clear data, and keys. 

Key parity check 
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Z8581 



CGC 

CLOCK GENERATOR AND CONTROLLER 



GENERAL DESCRIPTION 



The Z8581 Clock Generator and Controller (CGC) 
is a versatile addition to Zilog's family of 
universal microprocessor components. The 
selective clock-stretching capabilities and variety of 
timing outputs produced by this device allow it to easily 
meet the timing design requirements of systems with 
microprocessors and LSI peripherals. The clock output 
drivers of the Z8581 also meet the non-TTL voltage 
requirements for driving NMOS clock inputs with no 
additional external components. The Z8581 provides an 
elegant, single-chip solution to the design of system 
clocks for microprocessor-based products. 

The Z8581 oscillators are referenced as the system 
clock oscillator and the general purpose clock oscillator. 
Both oscillators are driven by external crystals or other 
frequency sources. 



Two independent 20 MHz oscillators 
generate two 10 MHz clock outputs 
and one 20 MHz clock output. 

Oscillator input frequency sources 
can be either crystals or external 
oscillators. 



Can be used as a 
clock generator. 



Outputs directly drive the 180, 
Z8000, 8086, 8088, and 68000 
microprocessor clock inputs. 



18-pin DIP, single 5V +5% power 
supply required 

Provides ability to stretch High and/ 
or Low phase of clock signal under 
external control: 

- On-chip 2-bit counter can be used 
to selectively stretch clock cycles. 

On-chip reset logic: 

- Reset output is synchronized 
with System Clock output. 

- Power-up reset period is main- 
tained for a minimum of 30 ns. 

- External input initiates system 
reset. 
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CMOS CPU CENTRAL 
PROCESSING UNIT 



Z16C01/2/3/4 



Designed using a RISC-like Load/Store 
architecture, the Z16C00 is the first in a family 
of 16-bit processors and controllers. The 
Z16C00 core is an advanced high-end 16-bit real time 
processor. The building blocks of the processor core 
include hardwired control, efficient instruction set, and 
large extendable register files. The Z16C00 CPU is 
characterized by abundant resources in registers, data 
types, and addressing modes as well as the addition of 
a new Superintegration BUS (ZSIB). The ZSIB allows 
integration of real time functions at register access 
speeds. Future embedded controllers will expand this 
function to allow automatic context switching between 
256 register banks in less than one microsecond, as 
well as off-chip interfaces with the ZSIB. 

The processor resources include sixteen 16-bit 
general purpose registers, seven data types that range 
from bits to 32-bit long words and byte and word 
strings, plus eight user-selectable addressing modes. 
The nine basic instruction types can be combined with 
various data types and addressing modes to form a 
powerful set of 414 instructions. Moreover, the 
instruction set is regular; most instructions can use any 
of the five main addressing modes and can operate on 
byte, word, and long-word data types. The CPU can 
operate in either the system or normal mode. The 
distinction between these two modes permits 
operations, thereby improving operating system 
organization and implementation. Multiprogram- 
ming is supported by the "atomic" Test and Set 
instruction; multiprocessing by a combination of 
instruction and hardware features; and compilers 
by multiple stacks, special instructions, and 
addressing modes. 

The Z16C00 is offered in four versions; the 
Z16C01, Z16C02, Z16C03, and Z16C04 real time 
processors. The differences are in addressing 
range and packaging options. The Z16C01 and 
Z16C04 can directly address 8 Mbytes of 
memory, the Z16C02 directly addresses 64 
Kbytes, and the Z16C03 can address 2M bytes of 
memory. 

For future embedded controllers, instructions 
for register banks switching were included to 
allow users to potentially switch from any of 256 
register banks. The two operating modes - 
system and normal, and the distinctions between 
code, date and stack spaces within each mode 
allows memory extension up to 48 Mbytes for the 
Z16C01 , 386 KBytes for the Z16C02, 12 Mbytes 
for the Z1 6C03, and 48 Mbytes for the Z1 6C04. 

The Z16C01/2/3 are offered at 10 MHz. The 
Z16C04 is offered at 16 MHz. The Z16C04 is core 
compatible with the Z16C01/2/3. 



16-bit advanced real time processor 
for embedded control 

RISC-like Load/Store architecture 

CMOS core cell compatible to ZBUS 
and Z8000 CPUs 



Regular, easy-to-use 
register file 



Expandable Off-chip register bus 
architecture 

Nine basic instruction types 

Separate code, data and stack spaces 

Sophisticated interrupt structure 

Z16C01 directly addresses up to 8M 
bytes of memory, Z16C02 directly 
addresses up to 64 Kbytes of mem- 
ory, andZ16C03 directly addresses 
up to 2M bytes of memory. 

Eight user-selectable addressing 
modes 



Pin compatible to NMOS Z8000 
CPUs 

Seven data types that range from bits 
to 32-bit long word and bytes to 
word strings 

System and Normal operating modes 

Fully static device 

Fast hardwired instruction control 

Single step execution 

Resource-sharing capabilities for real 
time multiprocessing 

Multiprogramming support 

Compiler support 

32-bit operations, including signed 
multiply and divide 

Wand 16 MHz clock rate 

Low power CMOS 
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Z80210 



CMOS DMMU 

DUAL MEMORY MANAGEMENT UNIT 



GENERAL DESCRIPTION 

The Z80210 Dual Memory Management 
Unit (DMMU) manages the large 8M 
byte addressing spaces of the 
Z16C0X CPU. The DMMU provides dy- 
namic segment relocation as well as 
numerous memory protection features. 

Dynamic segment relocation makes user 
software addresses independent of the 
physical memory addresses, thereby 
freeing the user from specifying where 
information is actually located in the physi- 
cal memory. It also provides a flexible, 
efficient method for supporting multi- 
programming systems. The DMMU uses a 
translation table to transform the 23-bit 
logical address output from the Z16C0X 
CPU into a 24-bit address for the physical 
memory. 

Memory segments are variable in size 
from 256 bytes to 64K Bytes, in increments 
of 256 bytes. The Dual MMU supports the 
128 segment numbers available for the 
various Z16C0X CPU address spaces. 
Within an address space, any number of 
DMMUs can be used to accommodate 
multiple translation tables for System and 
Normal operating modes, or to support 
more sophisticated memory-management 
systems. 

DMMU memory-protection features 
safeguard memory areas from unauthorized 
or unintended access by associating 
special access restrictions with each 
segment. 

Segments are protected by modes of 
permitted use, like read only, system only, 
execute only, and CPU-access only. Other 
segment management features include a 
write-warning zone useful for stack opera- 
tions, and status flags that record read and 
write accesses to each segment. 

The DMMU is controlled via 22 Special 
I/O instructions from the Z16C0X CPU in 
System mode. With these instructions, 
system software can assign program 
segments to arbitrary memory locations, 
restrict the use of segments, and monitor 
whether segments have been read or 
written. 



Dynamic segment relocation makes 
software addresses independent of 
physical memory addresses. 

Sophisticated memory-management 
features include access validation 
that protects memory areas from 
unauthorized or unintentional access, 
and a write-warning indicator that 
predicts stack overflow. 

For use with the Z16C0X CPU at 
10MHzandtheZ16C04CPUat 
16 MHz. 

to 16 MHz operation 



128 variable-sized segments from 
256 to 65,536 bytes can be mapped 
into a total physical address space of 
16M bytes; all 128 segments are 
randomly accessible. 

Multiple DMMUs can support several 
translation tables for each Z16C0X 
address space. 

DMMU architecture supports multi- 
programming systems and virtual 
memory implementations. 
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DUAL MEMORY MANAGEMENT UNIT 



CMOSDMMU 280210 
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Z8030/Z8530 



Z-BUS SCC /SCC SERIAL 
COMMUNICATIONS CONTROLLER 



GENERAL DESCRIPTION 



FEATURES 



The SCC Serial Communications 
Controller is a dual-channel, multi- 
protocol data communications 
peripheral designed for use with conven- 
tional non-multiplexed buses and the Zilog 
Z-BUS. The SCC functions as a serial-to- 
parallel, parallel-to-serial converter/control- 
ler. The SCC can be software-configured to 
satisfy a wide variety of serial communica- 
tions applications. The device contains a 
variety of new, sophisticated internal 
functions including on-chip baud rate 
generators, digital phase-locked loops, anc 
crystal oscillators that dramatically reduce 
the need for external logic. 



Two independent, to 2M bit/ 
second, full duplex channels, each 
with a separate crystal oscillator, 
baud rate generator, and digital 
phase-locked loop for clock recovery. 

Multi-protocol operation under 
program control; programmable for 
NRZ, NRZI, or FM data encoding. 

Asynchronous mode with five to 
eight bits and one, one and one-half, 
or two stop bits per character; 
programmable clock factor; break 
detection and generation; parity, 
overrun, and framing error detection. 

Supports T1 digital trunk. 

Clock speeds: 4, 6 and 8 MHz. 



Local Loopback and Auto Echo 
modes. 

Synchronous mode with internal or 
external character synchronization on 
one or two synchronous characters 
and CRC generation and checking 
with CRC-16 or CRC-CCITT preset to 
either IsorOs. 

SDLC/HDLC mode with comprehen- 
sive frame-level control, automatic 
zero insertion and deletion, l-field 
residue handling, abort generation 
and detection, CRC generation and 
checking, and SDLC Loop mode 
operation. 

Available in 40-pin PDIP and 44-pin 
PLCC package types. 
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CMOS SCC SERIAL 
COMMUNICATIONS CONTROLLER 



Z80C30/Z85C30 



GENERAL DESCRIPTION 



FEATURES 



The Z80C30/Z85C30 CMOS SCC Serial Commu- 
nications Controller is a CMOS version of the 
industry standard NMOS SCC. It is a dual 
channel, multi-protocol data communications peripheral 
that easily interfaces to CPUs with either multiplexed cr 
non-multiplexed address/data buses, The advanced 
CMOS process offers lower power consumption, higher 
performance, and superior noise immunity. The 
programming flexibility of the internal registers allows 
the SCC to be configured to satisfy a wide variety of 
serial communications applications. The many on-chip 
features such as baud rate generators, digital phase- 
locked loops, and crystal oscillators dramatically reduce 
the need for external logic. Additional features including 
a 10x1 9-bit status FIFO and 14-bit byte counter were 
added to support high speed SDLC transfers using DMA 
controllers. 

The SCC handles asynchronous formats, synchro- 
nous byte-oriented protocols such as IBM Bisync, and 
synchronous bit-oriented protocols such as HDLC and 
IBM SDLC. This versatile device supports virtually any 
serial data transfer application (cassette, diskette, tape 
drives, etc.). 

The device can generate and check CRC codes in 
any synchronous mode and can be programmed to 
check data integrity in various modes. The SCC also has 
facilities for modem controls in both channels. In 
applications where these controls are not needed, the 
modem controls can be used for general purpose I/O. 

The daisy-chain interrupt hierarchy is also sup- 
ported and is standard for Zilog peripheral components. 

The SCC provides a Block 
Transfer mode to accommodate 
CPU block transfer functions and 
DMA controllers. 



■<X> 



V 



Low power CMOS 

Pin compatible to NMOS version 

Two independent, to 4.0 Mbit/ 
second, full-duplex channels, each 
with a separate crystal oscillator, 
baud rate generator, and digital 
phase-locked loop for clock recovery. 

Multi-protocol operation under 
program control; programmable for 
NRZ, NRZI, orFM data encoding. 

Asynchronous mode with five to 
eight bits and one, one and one-half, 
or two stop bits per character; 
programmable clock factor; break 
detection and generation; parity, 
overrun, and framing error detection. 

Supports T1 digital trunk 

Clock speeds: 8, 10 and 16 MHz 
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Synchronous mode with internal or 
external character synchronization on 
one or two synchronous characters 
and CRC generation and checking 
with CRC-16 or CRC-CCITT preset to 
either 1s or Os. 

SDLC/HDLC mode with comprehen- 
sive frame-level control, automatic 
zero insertion and deletion, l-field 
residue handling, abort generation 
and detection, CRC generation and 
checking, SDLC Loop mode 
operation. 

Local Loopback and Auto Echo 
modes 

Enhanced DMA support: 

- 10 x 19-bit status FIFO 

- 14-bit byte counter 

Available in 40-pin PDIPand 44-pin 
PLCC package types. 
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Z851 30/80230/85230 



CMOS ESCC ENHANCED 

SERIAL COMMUNICATIONS CONTROLLER 



GENERAL DESCRIPTION 



FEATURES 



The Zilog Enhanced Serial Communi- 
cations Controller (ESCC), is a pin 
and software compatible CMOS 
member of the SCC family introduced by 
Zilog in 1981 . The ESCC is a dual-channel, 
full-duplex data communications controller 
capable of supporting a wide range of 
popular protocols. The ESCC is built from 
Zilog's industry standard SCC core and is 
compatible with designs using Zilog's SCC 
to receive and transmit data. It has many 
improvements that significantly reduce CPU 
overhead. The addition of a 4-byte transmit 
FIFO and an 8-byte receive FIFO signifi- 
cantly reduces the overhead required to 
provide data to, and get data from, the 
transmitters and receivers. 

The ESCC also has many features that 
improve packet handling in SDLC mode. 
The ESCC will automatically: transmit a flag 
before the data, reset the Tx Underrun/EOM 
latch, force the TxD pin high at the appro- 
priate time when using NRZI encoding, 
deassert the /RTS pin after the closing flag, 
and better handle ABORTed frames when 
using the 10x19 status FIFO. 

The CPU hardware interface has been 
simplified by relieving the databus setup 
time requirement and supporting the 
software generation of the interrupt ac- 
knowledge signal (INTACK). These 
changes allow an interface with less exter- 
nal logic to many microprocessor families 
while maintaining compatibility with existing 
designs. I/O handling of the ESCC is 
improved over the SCC with faster response 
of the /INT and /DTR//REQ pins. 

The many enhancements added to the 
ESCC permits a system design that in- 
creases overall system performance with 
better data handling and less interface 
logic. 



Deeper Data FIFOs 

- 4-byte transmit FIFO 

- 8-byte receive FIFO 

Programmable Interrupt and DMA 
Request levels 

Pin and Function compatible to 
CMOS and NM0SZ85C30 SCC 

Many improvements to support 
SDLC/HDLC transfers: 

- Deactivation of /RTS pin after 
closing flag 

- Automatic transmission of the 
opening flag 

- Automatic reset of Tx Underrun/ 
F0M latch 

- Complete CRC reception 

- TxD pin automatically forced high 
with NRZI encoding when using 
mark idle. 

- Receive FIFO automatically 
unlocked for special receive 
interrupts when using the 
SDLC status FIFO. 

Easier interface to popular CPUs 

Fast speeds: 

- 10.0 MHz for data rates 
up to 2.5 Mbit/sec 

- 20.0 MHz for data rates 
up to 5.0 Mbit/sec 

Improved SDLC frame status FIFO 

Read Register latched during 
access 



Low Power CMOS 

New programmable features added 
with Write Register 7 

Write registers: WR3, WR4, WR5, 
and WR10 are now readable 

Software Interrupt Acknowledge 
Mode 



DPLL counter 
jitter-free clock source 

/DTR//REQpin deactivation time 
reduced 

Two independent full-duplex 
channels, each with a crystal 
oscillator, baud rate generator, and 
digital phase-locked loop. 

Multi-protocol operation under 
program control 

Asynchronous mode with five to 
eight bits, and one, one and one-half, 
or two stop bits per character; 
programmable clock factor; break 
detection and generation; parity, 
overrun, and framing error detection. 

Synchronous mode with internal or 
external character synchronization on 
one or two synchronous characters. 
CRC generation and checking with 
programmable CRC preset values. 
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CMOS ESCC ENHANCED SERIAL 
COMMUNICATIONS CONTROLLER 



Z851 30/80230/85230 
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Z85C80 



CMOS SCSC1 SERIAL COMMUNICATION 
AND SMALL COMPUTER INTERFACE 



GENERAL DESCRIPTION 



FEATURES 



The Z85C80 CMOS SCSCI is an industry 
standard 85C30 dual channel Serial Com- 
munication Controller (SCC) and an industry 
standard 53C80 Small Computer System 
Interface (SCSI) integrated into one mono- 
lithic Integrated Circuit. The internal SCC 
and SCSI share the 8-bit data bus (D7 
through DO) and read and write inputs (/RD 
and /WR). 

The Z85C80 is offered in a 68-pin PLCC 
package. With a few exceptions, all of the 
internal SCC and SCSI signals are con- 
nected to the outside pins. 



Low power CMOS 

Two independent, to 2.5M bit/ 
second, full-duplex channels, each 
with a separate crystal oscillator, 
baud rate generator, and digital 
phase-locked loop for clock recovery. 

Multi-protocol operation under 
program control; programmable for 
NRZ, NRZI, or FM data encoding. 

Asynchronous mode with five to 
eight bits and one, one and one-half, 
or two stop bits per character, 
programmable clock factor, break 
detection and generation; parity, 
overrun, , 



Synchronous mode with internal or 
external character synchronization on 
one or two synchronous characters 
and CRC generation and checking 
with CRC-16 or CRC-CCITT preset to 
either 1s or Os. 

SDLC/HDLC mode with comprehen- 
sive frame-level control, automatic 
zero insertion and deletion, l-field 
residue handling, abort generation 
and detection, CRC generation and 
checking, and SDLC Loop 
mode operation. 



Local Loopback and Auto Echo 
modes 

Supports T1 digital trunk. 

Enhanced DMA support: 

- 10 X 19-bit status FIFO 

- 14-bit byte counter 

Arbitration Support 



DMA or 
Transfers 



Supports Normal or Block Mode 
DMA 

Memory or I/O Mapped CPU 
Interface 

Asynchronous Interface supports 
3MB/s 

Direct SCSI Bus Interface with On- 
Board 48 mA Drivers 

Supports Target and Initiator Roles 

Available in 68-pin PLCC, 10 MHz 
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CMOS SCSCI SERIAL COMMUNICATION 
AND SMALL COMPUTER INTERFACE 



Z85C80 
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Z1 6C30 



CMOS USC UNIVERSAL 
SERIAL CONTROLLER 



GENERAL DESCRIPTION 

The USC Universal Serial Controller is a dual- 
channel multi-protocol data communications 
peripheral designed for use with any conven- 
tional multiplexed or non-multiplexed bus. The USC 
functions as a serial-to-parallel, parallel-to-serial 
converter/controller and may be software configured to 
satisfy a wide variety of serial communications applica- 
tions. The device contains a variety of new, sophisticated 
internal functions including two baud rate generators 
per channel, a digital phase-locked loop per channel, 
character counters for both receive and transmit in each 
channel, and 32-byte data I 
transmitter. 

The USC handles asynchronous formats, synchro- 
nous byte-oriented formats such as BISYNC, and 
synchronous bit-oriented formats such as HDLC. This 
device supports virtually any serial data transfer 
application. 

The device can generate and check CRC in any 
synchronous mode and can be programmed to check 
data integrity in various modes. The USC also has 
facilities for modem controls in both channels. In 
applications where these controls are not needed, the 
modem controls may be used for general-purpose I/O. 
The same is true for most of the other pins in each 
channel. 

Interrupts are supported with a daisy-chain 
hierarchy, with the two channels having completely 
separate interrupt structures. 

High-speed data transfers via DMA are supported by 
a Request/Acknowledge signal pair for each receiver and 
transmitter. The device supports automatic status 
transfer via DMA and allows device initialization under 
DMA control. 

To aid the designer in efficiently programming the 
USC, additional literature is available. The Technical 
Manual describes in detail all features presented in this 
product specification and gives programming sequence 
hints. The Electronic Programmer's Manual is an MS- 
DOS disk based programming initialization tool to be 
used in conjunction with the Technical Manual. There 
are also available assorted application notes and 
development boards to assist the designer in the 
hardware/software development. 



FEATURES 

■ Two independent, to 10M bit/sec, 
full duplex channels, each with two 
baud rate generators and one digital 
phase-locked loop for clock recovery. 

■ 32-byte data FIFOs for each receiver 
and transmitter 

U 12.5M Byte/sec (16 bit) data bus 
bandwidth 

■ Multi-protocol operation under 
program control with independent 
mode selection for receiver and 
transmitter. 

■ Async mode with one to eight bits/ 
character, 1/16 to 2 stop bits/ 
character in 1/16 bit increments; 
programmable clock factor; break 
detect and generation; odd, even, 
mark, space or no parity and framing 
error detection. Supports one 
Address/Data bit and MIL STD 
1553B protocols. 

■ Byte oriented synchronous mode 
with one to eight bits/character; 
programmable idle line condition; 
optional receive sync stripping; 
optional preamble transmission; 
16- or 32-bit CRC and transmit-to- 
receive slaving (forX.21). 

■ Low power CMOS 



Bisync mode with 2- to 16-bit 
programmable sync character; 
programmable idle line condition; 
optional receive sync stripping; 
optional preamble transmission; 
16- or 32-bit CRC. 

Transparent Bisync mode with 
EBCDIC or ASCII character code; 
automatic CRC handling; program- 
mable idle line condition; optional 
preamble transmission; automatic 
recognition of OLE, SYN, SOH, ITX, 
ETX, ETB, EOT, ENQ and ITB. 

External character sync mode for 
receive 

HDLC/SDLC mode with 8-bit 
address compare; extended address 
field option; 16- or 32-bit CRC; 
programmable idle line condition; 
optional preamble transmission and 
loop mode. 

DMA interface with separate request 
and acknowledge for each receiver 
and transmitter. 

Flexible bus interface for direct 
connection to most microprocessors; 
user programmable for 8- or 16-bits 
wide. Directly supports 680X0 family 
or 8X86 family bus interfaces. 

Channel load command for DMA 
controlled initialization 
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7i CP01 CMOS IUSC INTEGRATED 

L I DUO I UNIVERSAL SERIAL CONTROLLER 



GENERAL DESCRIPTION 



FEATURES 



TThe IUSC (Integrated Universal Serial Controller) is a 
single-channel multple protocol data communica- 
tions device with on-chip dual-channel DMA. The 
integration ot a high speed serial communications channel 
with a high performance DMA facilitates higher data 
throughput than is possible with discrete serial/DMA chip 
combinations. The buffer chaining capabilities combined with 
features like character counters, frame status block and buffer 
termination at the end of the frame facilitate sophisticated 
buffer management that can significantly reduce CPU 
overhead. 

The IUSC is software configurable to satisfy a wide 
variety of serial communications applications. The 10Mbit 
per second data rate and multiple protocol support make it 
ideal for applications in todays dynamic environment of 
changing specifications and ever increasing speed. The many 
programmable features allow the user to tune the device 
response to meet system requirements and adapt to future 
changes with software instead of redesigning hardware. 

The on-chip DMA channels allow high-speed data 
transfers for both the receiver and the transmitter. The device 
supports automatic status transfer via DMA and allows device 
initialization under DMA control. Each DMA channel can 
transfer data words in as little as three 50 ns clock cycles and 
can generate addresses compatible with 32-, 24- or 16-bit 
memory ranges. The DMA channels may operate in any of 
four modes: single buffer, pipelined, array-chained, or 
linked-list. The array-chained and linked-list modes reduce 
the problems with segmentation and re-assembly of 
messages in systems. To prevent the DMA from holding bus 
mastership too long, mastership time may be limited by 
counting the absolute number of clock cycles, the number of 
bus transactions, or both. 

The CPU bus interface is designed for use with any 
conventional multiplexed or non-multiplexed bus. The device 
contains a variety of sophisticated internal functions 
including two baud rate generators, a digital phase-locked 
loop, character counters, and 32-byte FIFOs for both the 
receiver and transmitter. 

The IUSC handles asynchronous formats, synchronous 
byte-oriented formats (e.g., BISYNC), and synchronous bit- 
oriented formats such as HDLC. This device supports 
virtually any serial data transfer application. 

The IUSC can generate, and check CRC in any synchro- 
nous mode and is programmed to check data integrity in 
various modes. Access to the CRC value allows systerr 
software to resend or manipulate it as needed in various 
applications. The IUSC also has facilities for modem 
controls. In applications where these controls are not needed, 
the modem controls can be used for general purpose I/O. 

Interrupts are supported by a daisy-chain hierarchy 
within the serial channel and between the serial channel and 
the DMA. 



■ OtoW Mb/s, full-duplex channel, 
with two baud rate generators and a 
digital phase-locked loop for clock 
recovery. 

■ Dual 20 Mhz 32-bit on-board DMA 
controllers 

■ Four modes of DMA operations: 

- Single Buffered 

- Pipelined 

- Array-chained 
-Linked List 

■ 32-byte data FIFOs for receive and 
transmit 

■ 12.5 Mbyte/s (16-bit) data bus 
bandwidth 

■ 8-bit general purpose port with 
transmission detection 

■ ISDN time slot assigner 

■ Multi-protocol operation under 
program control with independent 
mode selection for receiver and 
transmitter. 

■ Async mode with one to eight bits/ 
character, 1/16 to 2 stop bits/ 
character in 1/16 bit increments; 
programmable clock factor; break 
detect and generation; odd, even, 
mark, space or no parity and framing 
error detection. 

■ HDLC/SDLC mode with 8-bit 
address compare; extended address 
field option; 16- or 32-bit CFIC; 
programmable idle line condition; 
optional preamble transmission and 
loop mode. 

m Byte oriented synchronous mode 
with one to eight bits/character; 
programmable idle line condition; 
optional receive sync stripping; 
optional preamble transmission; 16- 
or 32-bit CRC and transmit-to- 
receive slaving (for X.21). 



Bisync mode with 2- to 16-bit 
programmable sync character; 
programmable idle line condition; 
optional receive sync stripping; 
optional preamble transmission; 
16- or 32-bit CRC. 

External character sync mode for 
receive 

Transparent Bisync mode with 
EBCDIC or ASCII character code; 
automatic CRC handling; program- 
mable idle line condition; optional 
preamble transmission; automatic 
recognition ofDLE, SYN, SOH, ITX, 
ETX, ETB, EOT, ENQ, and ITB. 

Flexible transmit and receive clock 
control is supported with multiple 
clock inputs, 2 baud rate generators, 
2 counters, andaDPLL. All of these 
options are independent of the DMA 
clock. 

Encodes and decodes NRZ, NRZI, 
NRZB, NRZI-Mark, NRZI-Space, 
Biphase-Mark (FM1), Biphase-Space 
(FMO), Biphase-Level (Manchester), 
and Differential Biphase-Level data 
formats. 

DMA interface with separate reguest 
and acknowledge for the receiver and 
transmitter. 

Channel load command for DMA 
controlled initialization. 

Flexible bus interface for direct 
connection to most microproces- 
sors; user programmable for 8 or 16 
bits wide. Directly supports 680X0 
family or 80X86 family bus 
interfaces. 

Daisy-chain hierarchy interrupts 
Low power CMOS 
68-pin PLCC 
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APPLICATIONS 



Wide Area Networks 

Exceeds the data rate of T1/E1 WAN applica- 
tions. Many features support the frame format 
of the HDLC/SDLC protocol to meet the 
changing requirements of todays networks. 
This includes supporting the frame format of 
X.25, LAPB, LAPD and Frame Relay. ISDN D- 
channel applications are supported with a time 
slot assigner. The buffer chaining features of 
the DMA minimize CPU intervention to 
maximize throughput. Termination of memory 
buffers on End Of Frame allows data from 
different frames to be separated in memory. 



Local Area Networks 

Supports a variety of local area network framing 
and formatting protocols including LocalTalk™ 
LLAP, proprietary HDLC/SDLC based proto- 
cols, and Ethernet. The 32-byte data FIFOs can 
be programmed to DMA request at any level 
allowing the response to meet system latency 
requirements. 

Bridges & Routers 

The fast 150 ns per word data transfers and the 
ability to automatically store frame information 
in memory allow the IUSC to keep up with high 
speed networks. Queueing delays are minimized 
by efficient handling of reading and writing to 



and from memory in array chained and 
linked list modes of the DMA. The ability 
to receive and transmit in different 
protocols is well suited to bridge 
applications. 

Test Equipment 

The lUSC's multiple protocol support 
with a high degree of flexibility makes it 
ideal for test equipment and line 
monitors. This allows the IUSC to be 
able to adjust to the many variations of 
protocols in use today. 

LocalTalk is a registered trademark of 
Apple Computer Inc. 
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CMOSMUSC MONO 
UNIVERSAL SERIAL CONTROLLER 



GENERAL DESCRIPTION 



FEATURES 



The MUSC (Mono Universal Serial Controller) is a 
single-channel multi-protocol data communica- 
tions peripheral designed for use with any 
conventional multiplexed or non-multiplexed bus. The 
MUSC functions as a serial-to-parallel, parallel-to-serial 
converter/controller and is software configured to satisfy 
a wide variety of serial communications applications. 
The device contains a variety of new, sophisticated 
internal functions including two baud rate generators, a 
digital phase-locked loop, character counters for both 
receive and transmit, and 32-byte data FIFOs for both the 
receiver and transmitter. 

The MUSC handles asynchronous formats, 
synchronous byte-oriented formats (e.g., BISYNC), 
and synchronous, bit-oriented formats like HDLC. 
This device supports virtually any serial data transfer 
application. 

The device can generate and check CRC in any 
synchronous mode and is programmed to check data 
integrity in various modes. The MUSC also has facilities 
for modem controls. In applications where these controls 
are not needed, the modem controls are used for 
general-purpose I/O. The same is true for most of the 
other pins. 

Interrupts are supported by a daisy-chain hierarchy 
with the serial channel. There are no interrupts associ- 
ated with the 8-bit port. 

High-speed data transfers via DMA are supported by 
a Request/Acknowledge signal pair for both receiver and 
transmitter. The device supports automatic status 
transfer via DMA and allows device initialization under 
DMA control. 

Literature is available to aid the designer in 
efficiently programming the MUSC. The Technical 
Manual describes in detail all features presented in 
this product specification and gives programming 
sequence hints. Also, there are assorted application 
notes and development boards to assist the 
designer in hardware/software development. 



CPU- 



Oto 10 Mbit/sec, full-duplex 
channel, with two baud rate 
generators and one digital phase- 
locked loop for clock recovery. 

32-byte data FIFOs for receiver and 
transmitter 

12.5 MByte/sec (16-bit) data bus 
bandwidth 

ISDN time slot assigner 

Multi-protocol operation under 
program control with independent 
mode selection for receiver and 
transmitter. 

Async mode with one to eight bits/ 
character, 1/16 to 2 stop bits/ 
character in 1/16 bit increments; 
programmable clock factor; break 
detect and generation; odd, even, 
mark, space or no parity and framing 
error detection. Supports one 
Address/Data bit and MIL STD 
1553B protocols. 
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Transmit 
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Low power CMOS 

External character sync mode for 
receive 

HDLC/SDLC mode with eight bit 
address compare; extended address 
field option; 16- or 32-bit CRC; 
programmable idle line condition; 
optional preamble transmission and 
loop mode. 

DMA interface with separate reguest 
and acknowledge for the receiver and 
transmitter. 

Channel load command for DMA 
controlled initialization 

Flexible bus interface for direct 
connection to most microprocessors; 
user programmable for 8 or 16 bits 
wide. Directly supports 680X0 family 
or 8X86 family bus interfaces. 

8-bit general purpose port with 
transition detection 

68-pin PLCC package 
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The Z16C35 ISCC is a CMOS Superintegrated 
device with a flexible Bus Interface Unit (BIU) 
connecting a built-in Direct Memory Access 
(DMA) cell to the CMOS Serial Communications Control 
(SCC) cell. 

The ISCC is a dual-channel, multi-protocol data 
communications peripheral which easily interfaces to 
CPUs with either multiplexed or non-multiplexed 
address and data buses. The advanced CMOS process 
offers lower power consumption, higher performance, 
and superior noise immunity. The programming 
flexibility of the internal registers allow the ISCC to be 
configured for a wide variety of serial communications 
applications. The many on-chip features such as, 
streamlined bus interface, four channel DMA, baud rate 
generators, digital phase-locked loops, and crystal 
oscillators dramatically reduce the need for external 
logic. 

The ISCC can address up to 4 gigabytes per Dl 
channel by using the /UAS and /AS signals to strobe out 
32-bit multiplexed addresses. 

The ISCC handles asynchronous formats, synchro- 
nous byte-oriented protocols such as IBM Bisync, and 
synchronous bit-oriented protocols such as HDLC and 
IBM SDLC. 



IEI 



/INT 



Control Signals 



AD15-ADO 



IEO 



FEATURES 



Low power CMOS technology 

Two general-purpose SCC channels, 
four DMA channels; and Universal 
Bus Interface Unit. 

Software compatible to the Zilog 
CMOS SCC 

Four DMA channels; two transmit 
and two receive channels to and from 
the SCC 

Four gigabyte address range per 
DMA channel 

Fly-by DMA transfer mode 

Programmable DMA channel 
priorities 

Independent DMA register set 

A Universal Bus Interface Unit 
providing simple interface to most 
CPUs multiplexed or non-multi- 
plexed bus; compatible with 680x0 
and 8x86 CPUs. 
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4 Channel DMA 



/BUSACK 



/BUSREQ 



32-bit addresses multiplexed to 
16-pin address/data lines 

68-pin PLCC 

Supports all Zilog CMOS SCC 
features. 

Two independent, OtoA.OM bit/ 
second, full-duplex channels, each 
with a separate crystal oscillator, 
baud rate generator, and digital 
phase-locked loop circuit for clock 
recovery. 

Multi-protocol operation under 
program control; programmable for 
NRZ, NRZI, or FM data encoding. 

Asynchronous mode with five to 
eight bits and one, one and one-half, 
or two stop bits per character; 
programmable clock factor; break 
detection and generation; parity, 
overrun, and framing error detection. 

Synchronous mode with internal or 
external character synchronization on 
one or two synchronous characters 
and CRC generation and checking 
with CRC-16 or CRC-CCITT preset to 
either 1'sorO's. 

SDLC/HDLC mode with comprehen- 
sive frame-level control, automatic 
zero insertion and deletion, l-field 
residue handling, abort generation 
and detection, CRC generation and 
checking, and SDLC Loop mode 
operation. 

Full CMOS SCC register set 

10 and 16 MHz speeds suitable for 
T1 full duplex operation 
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HYPERSTONE (E1) 
32-BIT RISC CPU 



GENERAL DESCRIPTION 



Z32H00 Hyperstone has a powerful set 
of instructions of 16, 32 or 48 bits in 
length. A typical program with the 
Z32H00 consists mainly of 16-bit instruc- 
tions. Programs for Z32H00 therefore 
require less than half of the memory space 
needed by most RISC processors and are 
even more compact than the programs of 
many CISC processors. 

As a result of the variable format you can 
specify 16- and 32-bit constants as well as 
all addresses as immediate operands: 
elaborate pre-instructions for the genera- 
tions of longer constants and addresses are 
not necessary. 

The compact instruction code also 
reduces the bandwidth required for loading 
instructions from the memory; more of the 
total bandwidth is available for data trans- 
fer. Most instructions are executed in one 
cycle: the result is then already available in 
the next cycle. 

The powerful instruction set facilitates 
programming. It contains multiplication and 
division as well as double-word instructions. 
The management of stack frames during 
subprogram instructions is effected auto- 
matically. A variety of address modes are 
available for memory instructions. 



Registers 

- 19 global and 64 local registers of 
32 bits each 

- Directly addressable are 16 global 
and up to 16 local registers 

Flags 

- Zero(Z), negative(N), carry(C), and 
overflow(V) flag 

- Interrupt-lock, trace-mode, trace- 
pending, supervisor state, cache- 



Register Data Types 

- Unsigned integer, signed integer, 
bitstring. IEEE-754 floating-point, 
each either 32 or 64 bits. 

Packaging 

- 144-pin PPGA, QFP in preparation 
Speeds 

- 25 MHz operation with low-cost 
100 ns DRAMs operated in page 
mode. 

- 25 MIPS with standard DRAMs 
Memory 

- Address space of 4 Gbytes 

- Separate I/O address space 

- Load/Store architecture 

- Pipelined memory and I/O 
accesses 

- High-order data located at lower 
address 

- Virtual memory by demand paging 
via a page fault signal from 
external MMU 

- Fault-causing memory instruc- 
tions can easily be identified and 
repeated 

- Instructions and double-word data 
may cross page boundaries 

Memory Data Types 

- Unsigned and signed byte (8-bit) 

- Unsigned and signed halfword 
(16-bit), located on halfword 
boundary 

- Undedicated word (32-bit), located 
on word boundary 

- Undedicated double-word (64 
bits), located on word boundary 



Runtime Stack 

- Runtime stack is subdivided into 
memory part and register part 

- Register part is implemented by 
the 64 local registers holding the 
most recent stack frame(s) 

- Current stack frame (maximum 16 
registers) is always kept in register 
part of the stack 

Runtime Stack (Continued) 

- Data transfer between memory and 
register part of the stack is 
automatic 

- Upper stack bound is guarded 

Instruction Cache 

- An instruction cache of 128 bytes 
reduces instruction memory 
accesses substantially 

Exceptions 

- Pointer, Privilege, Frame, and 
Range Error. Data and Instruction 
Page Fault, Interrupt and Trace 
mode exception 

- Error- and fault-causing instruc- 
tions can be identified by 
backtracking, allowing a very 
detailed error analysis 

Bus Interface 

- Separate address and data bus of 
30 and 32 bit respectively 

- Fast bus switching on DMA 

- DRAM-controllerwithRAS-CAS- 
multiplexer, refresh logic, parity 
generation and test and a 
programmable bus-controller fully 
integrated. 
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HYPERSTONE (E1) 
32-BIT RISC CPU 



Z32H00 



General Instructions 

- Variable-length instructions of 16, 32 or 48 bits halve 
required memory bandwidth 

- Pipeline depth of 
refill after branches 

- Register instructions of type„s 
destination -^destination " or , 
immediate-^ destination " 



All 32 or 64 bits participate in an operation 
Immediate operands of 5, 16, and 32 bits, zero- or 
signed-expanded 

Two sets of signed arithmetical instructions: instruc- 
tions either set only the overflow flag on overflow or 
trap additionally to a Range Error routine. 




\7 30 
Address Bus 
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CMOS Z-BUS® 

GLU GENERAL LOGIC UNIT 



GENERAL DESCRIPTION 



FEATURES 



The 16C20 CMOS GLU integrates the 
SSI and MSI logic, typically required 
to interface a 16-bit Z8000 or Z16C00 
CPU in a system environment into a 
single device. It provides an optimum 
system design solution in the following 
areas: cost, parts count, board area, 
reliability, and performance. This is 
achieved while simplifying hardware design 
and shortening design cycles. 

The Z16C20 GLU supports up to 8 
Mbytes of address space. It interfaces 
directly and simultaneously to EPROMs, 
SRAMs, and DRAMs. By programming in 
their individual address space boundaries, 
the Z16C20 recognizes the type of memory 
being accessed and generates the appro- 
priate controls and handshake signals 
required. 

A DMA channel is provided for 
easy bootstrapping on power-up as 
well as for other DMA applications. 
In addition, the GLU has elaborate 
timing circuitry; on-chip clock 
generator with system clock and 
1/2 system clock outputs (for slow 
peripherals); two general purpose, 
fully programmable 16-bit timers 
(timer B can be used as a watch- 
dog timer). It is also capable of 
automatically inserting wait-states 
when needed, prioritizing the 
interrupts, and issuing synchro- 
nized resets. 
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Reset circuitry 

Programmable Wait State Generators 
Input/output latch controls 
General Purpose timers, A and B 
Watch Dog Timer or Timer B 
Prioritized interrupts 
Fully programmable 
10 MHz and 16 MHz versions 
Available in 84-pin PLCC 
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DDPLL DUAL DIGITAL PHASE-LOCKED 
LOOP MICROCONTROLLER 



Z1 6C50 



GENERAL DESCRIPTION 

The 16C50 DDPLL is a fully static 
CMOS device that packs two inde- 
pendent Digital Phase Locked Loops, 
with separate controls for selecting the 
decoding mode, clock rate, and synchroni- 
zation edge, in one integrated package. 
The only common input between the two 
phase-locked loops is /RESET ( / denotes 
active low signal). 

The DDPLL is used in many communica- 
tion applications requiring detection and 
extraction of clock from data. It can be used 
together with Serial Communication Control- 
lers to allow operation at higher data rates. 
The data rate is programmable at 1/8, 1/16, 
or 1/32 clock rate. The DDPLL is offered in 
two speed grades: 10MHz and 20MHz 
maximum clock speed, which translates to 
a maximum data rate of 1 .25 Mbps and 2.5 
Mbps, respectively. 



Two independent Digital Phase 
Locked Loops in one package. 

10 MHz and 20 MHz Clock operation 

Selectable clock rate, clock sampling 
edge, and data decoding. 



Accept Code Violation input 

Implemented in 1.6^ CMOS 
technology 

28-pin DIP package 



Synchronous status output 
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ZiKC Quality And Reliability 



Zilog's Quality and 
Reliability Program 

Introduction 

Zilog has an excellent reputation for 
the quality and reliability of its prod- 
ucts. 

Zilog's Quality and Reliability 
Program is based on careful study of 
the principles laid down by such 
pioneers as W.E. Deming and J.M. 
Juran and, perhaps even more 
important, observation of the practical 
implementation of those principles in 
Japanese, European and American 
manufacturing facilities. 

The Zilog program begins with 
employee involvement. Whether the 
judgement of our performance is 
based on perfection in incoming 
inspection, trouble free service in the 
field or timely and accurate customer 
service, we recognize that our em- 
ployees ultimately control these 
factors. Hence, our Quality Program is 
broadly shared throughout the organi- 
zation. 

1 . Harmony Between Design 

High product quality and reliability 
in VLSI products is possible only if 
there is structural harmony between 
product design and the manufactur- 
ing process. Great care is taken to 
assure that the statistical process 
control limits observed within the 
manufacturing plants properly 
guardband the design technology 
used to configure the circuit and 
layout in Zilog's automated design 
methodology. 

Through use of a technique which 
we call Process Templating, the 
technology file in the automated 
design system is periodically updated 
to assure that product design param- 
eters fall within the statistical control 
limits with which the process is 
actually operated. In simple terms, the 



Process Template is the profile 
displayed by the process evaluation 
parameters which are automatically 
recorded from the test patterns on 
wafers as they proceed through the 
production line. These parameters are 
translated into the design technology 
file attributes such that every product 
design bears a key and lock relation- 
ship to the process. 

2, Training 

Product Design and Processing are 
people dependent. Zilog training 
emphasizes the fundamentals in- 
volved in design for quality and 
reliability. 

Customer Service, an important 
aspect of Zilog's quality performance 
as a vendor, also depends upon our 
people clearly understanding their 
jobs, and our obligations to our 
customers. This too is part of the 
training curriculum administered by 
Zilog. 

Policy 

One definition of vendor quality 
performance is that the vendor "does 
what he promises or acknowledges." 
Reliability and quality warranties can 
be met only if Zilog and the customer 
are in agreement on product and 
delivery specifications. Zilog makes 
an extra effort to assure that the 
customer is fully informed by provid- 
ing documents with its purchase order 
acknowledgements that clearly state 
what Zilog understands the specifica- 
tions to be. 

4. Test Guardbanding 

No physical attribute is absolute. 
Customers' test methods may differ 
from Zilog's due to variations in test 
equipment, temperature or specifica- 
tion interpretation. To assure that 
every Zilog product performs to full 
customer expectations, Zilog uses a 



"waterfall" methodology in its testing. 
The first electrical tests made on the 
circuit, at the wafer probe operations, 
are guardbanded to the final test 
specifications. The final test specifica- 
tions, in turn, are guardbanded to the 
quality control outgoing sample. The 
quality control outgoing sample is 
guardbanded to the customer pro- 
curement or data sheet specifications. 
This technique of "waterfall" guard- 
banding assures that circuits which 
may be marginal to the customer's 
expectations are eliminated in the 
manufacturing process long before 
they get to the shipping container. 

5. Probe at Temperature 

Semiconductor devices tend to 
exhibit their most limited performance 
at the highest operating temperature. 
Therefore, it is Zilog's policy that all 
chips are tested at high temperature 
the very first time they are electrically 
screened, at the wafer probe station. 
The circuits are tested again at their 
upper operating temperature limit in 
the 100% final test operation. 

6. Process Characterization 

Before release to production, every 
process is thoroughly characterized 
by an exhaustive series of pilot 
production runs and tests which 
identify the statistical, electrical, and 
mechanical limits of which that 
particular process regime is capable. 
This documentation, which fills a large 
loose leaf binder for each process, is 
maintained as the historical record or 
"footprint" for that particular regime. 

Process recharacterization is done 
any time there is a major process or 
manufacturing site change, and the 
resulting documentation is then 
added to the characterization history. 
Once the process is fully character- 
ized, the frequent test site evaluation 
and process template data demon- 
strates that the process remains in 
specification. 



99 



Q> ZilfiG Quality And Reliability 



7. Product Characterization 

Every Zilog product design is 
evaluated over extremes of operating 
temperature, supply voltage and 
clock frequencies, prior to release to 
production. This information permits 
the proper guardbanding of the test 
program waterfall and identification of 
many marginal "corners" in design 
tolerances. 

A product characterization report, 
which summarizes the more important 
tolerances identified in the process of 
this exhaustive product design 
evaluation, is available to Zilog's 
customers. 

8. Process Qualification 

Zilog also qualifies every process 
prior to production by an exhaustive 
stress sequence performed on test 
chips and on representative products. 
Once a process regime is qualified, a 
process requalification is performed 
any time there is a major process 
change, or whenever the process 
template statistical quality limits are 
significantly exceeded or adjusted. 

9. Product Qualification 

In addition to characterization, every 
new Zilog product design is fully 
qualified by a comprehensive series 
of life, electrical, and environmental 
tests before release to production. 
Again, a qualification report is avail- 
able to our customers which summa- 
rizes certain key life and environmen- 
tal data taken in the course of these 
evaluations. Whenever possible, 
industry standard environmental and 
life tests are employed. 

10. PPM Measurement, Direct 
and Indirect 

It is frequently said that if you want 
to improve something, you need to 
put a measure on it. Therefore, Zilog 
measures its outgoing quality "parts 
per million" by the maintenance of 
careful records on the statistical 



sampling of production lots prepared 
for shipment. This information is then 
translated by our statisticians to a 
statement of our parts per million (or 
parts per billion) outgoing quality 
performance. 

Of course, it is one thing for Zilog to 
think it is doing a good job in outgoing 
product quality and it is another for a 
customer to agree. Therefore, we ask 
certain key customers to provide us 
with their incoming inspection data 
which helps us calibrate our outgoing 
performance in terms of the actual 
results in the field. The fact that Zilog 
has been awarded "ship to stock" 
status by many customers testifies to 
our success in this area. 

1 1 . FIT Measurement Direct 
and Indirect 

vJust as Zilog records its outgoing 
quality in terms of parts per million, it 
also measures its outgoing product 
reliability in terms of "FITS" or failures 
per billion device hours, using the 
results of weekly operating life test 
measurements on the circuits, per- 
formed in accordance with the 
standard specifications. 

12. Field Quality Engineers 

It is frequently said that, "the 
customer is always right." If the 
customer has an application quality or 
reliability problem while using a Zilog 
product, whether it is Zilog's responsi- 
bility or not, we believe that we have a 
responsibility to resolve it. Therefore, 
Zilog maintains a force of skilled 
Applications Engineers who are also 
trained as field quality engineers and 
are available on immediate call to 
consult at the customer's locations on 
any problems they may be experienc- 
ing with Zilog product performance. 

1 3. Product Analysis 

As noted earlier, we feel that a 
customer problem is a Zilog problem. 
Accordingly, Product Analysis facili- 



ties, staffed by experienced profes- 
sionals, exist at each Zilog site to 
provide rapid evaluation of in-process 
and in-field rejects to determine the 
cause and provide corrective action 
through a feedback loop into the 
production, design, and applications 
process. Zilog is pleased to share 
product analysis reports on specific 
products with the customer upon 
request. 

14. Test Site Step-Stress 

The process evaluation test sites on 
the wafer are packaged and sub- 
jected to step-stress testing. Any drift 
in parameters under severe condi- 
tions of stress outside the norm is 
taken as an indication of possible 
process contamination or variation. 

15. Statistical Process Control 

Zilog employs Statistical Process 
Control at all critical process steps. 
Deviations from norms must be 
evaluated by a Q/R review board. 

16. Perfection Plus Program 

Zilog employees actively participate 
in meetings in which methods which 
will enable a department to do its job 
more perfectly are proposed, re- 
viewed, and adopted. Employees who 
have made suggestions proudly wear 
the Zilog Perfection Plus pin. 

17. Zilog Vendor of the Year 
Award 

Zilog is proud of the many quality 
and performance awards it has 
received from its customers. In turn, 
Zilog makes an annual award to the 
vendor who has done the best overall 
job for Zilog. 

Zilog's Quality and Reliability 
Summary 

Zilog is proud of its Quality and 
Reliability programs and is pleased to 
share this data with its customers. For 
further information, contact Zilog's 
Director of R/QA. 
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Z8®/SUPER8™ MICROCONTROLLER FAMILY 



Databook 



Z8 Microcontrollers Databook (includes the following documents) 

18 CMOS Microcontrollers 

Z86C00/C10/C20 MCU OTP Product Specification 

Z86C06 Z8 CCP™ Preliminary Product Specification 

Z86C08 8-Bit MCU Product Specification 

Z86E08 Z8 OTP MCU Product Specification 

Z86C09/19 Z8 CCP Product Specification 

Z86E19 Z8 OTP MCU Advance Information Specification 

Z86C11 Z8 MCU Product Specification 

Z86C12 Z8 ICE Product Specification 

Z86C21 Z8 MCU Product Specification 

Z86E21/Z86E22 OTP Product Specification 

Z86C30 Z8 CCP Product Specification 

Z86E30 Z8 OTP CCP Product Specification 

Z86C40 Z8 CCP Product Specification 

Z86E40 Z8 OTP CCP Product Specification 

Z86C27/97 Z8 DTC™ Product Specification 

Z86127 Low-Cost Digital Television Controller Adv. Info. Spec. 

Z86C50 Z8 CCP ICE Advance Information Specification 

Z86C61 Z8 MCU Advance Information Specification 

Z86C62 Z8 MCU Advance Information Specification 

Z86C89/C90 CMOS Z8 CCP Product Specification 

Z86C91 Z8 ROMIess MCU Product Specification 

Z86C93 Z8 ROMIess MCU Preliminary Product Specification 

Z86C94 Z8 ROMIess MCU Product Specification 

Z86C96 Z8 ROMIess MCU Advance Information Specification 

Z88C00 CMOS Super8 MCU Advance Information Specification 

18 HMOS Microcontrollers 

Z8600 Z8 MCU Product Specification 

Z8601/03/1 1/13 Z8 MCU Product Specification 

Z8602 8-Bit Keyboard Controller Preliminary Product Spec. 

Z8604 8-Bit MCU Product Specification 

Z8612 Z8 ICE Product Specification 

Z8671 Z8 MCU With BASIC/Debug Intrepreter Product Spec. 

Z8681/82 Z8 MCU ROMIess Product Specification 

Z8691 Z8 MCU ROMIess Product Specification 

Z8800/01/20/22 Super8 ROMIess/ROM Product Specification 



Part No Unit Cost 



DC-8275-04 5.00 

Peripheral Products 

Z86128 Closed-Captioned Controller Adv. Info. Specification 
Z765A Floppy Disk Controller Product Specification 
Z5380 SCSI Product Specification 
Z53C80 SCSI Advance Information Specification 

Z8 Application Notes and Technical Articles 

Zilog Family On-Chip Oscillator Design 

Z86E21 Z8 Low Cost Thermal Printer 

Z8 Applications for I/O Port Expansions 

Z86C09/19 Low Cost Z8 MCU Emulator 

Z8602 Controls A 101/102 PC/Keyboard 

The Z8 MCU Dual Analog Comparator 

The Z8 MCU In Telephone Answering Systems 

Z8 Subroutine Library 

A Comparison of MCU Units 

Z86xx Interrupt Request Registers 

Z8 Family Framing 

A Programmer's Guide to the Z8 MCU 
Memory Space and Register Organization 

Supers Application Notes and Technical Articles 

Getting Started with the Zilog Super8 

Polled Async Serial Operations with the Super8 

Using the Super8 Interrupt Driven Communications 

Using the Super8 Serial Port with DMA 

Generating Sine Waves with Super8 

Generating DTMF Tones with Super8 

A Simple Serial Parallel Converter Using the Super8 

Additional Information 

Z8 Support Products 

Zilog Quality and Reliability Report 

Literature List 

Package Information 

Ordering Information 
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Z8 Product Specifications, Technical Manuals and Users Guides 


Part No 


Unit Cost 


Z86C06 CMOS Z8 CCP Preliminary Product Specification 


DC-2563-00 


N/C 


Z86C08 CMOS Z8 8-Bit Microcontroller Product Specification 


DC-2527-02 


N/C 


Z86E08 CMOS Z8 8-Bit Microcontroller Product Specification 


DC-2542-02 


N/C 


Z86C09/C19 CMOS Z8 8-Bit Microcontroller Product Specification 


DC-2506-02 


N/C 


Z86C11 CMOS Z8 Microcontroller Product Specification 


DC-2572-01 


N/C 


Z86C12 Z8 ICE Product Specification 


DC-2553-01 


N/C 


Z86C21 CMOS Z8 Microcontroller Product Specification 


DC-2568-01 


N/C 


Z86E21 CMOS OTP Microcontroller Product Specification 


DC-2514-01 


N/C 


Z86C27/97 Z8 DTC™ Product Specification 


DC-2561-01 


N/C 


Z86127 Low-Cost Digital Television Controller Advance Information Specification 


DC-2574-0A 


N/C 


Z86C30 CMOS Z8 8-Bit Microcontroller Product Specification 


DC-2509-03 


N/C 


Z86E30 CMOS Z8 OTP CCP Product Specification 


DC-2573-01 


N/C 


Z86C40 CMOS CCP Product Specification 


DC-2550-01 


N/C 


Z86E40 CMOS OTP CCP Product Specification 


DC-2571-01 


N/C 


Z86C50 CMOS Z8 CCP ICE Advance Information Specification 


DC-2559-0A 


N/C 


iooboy/uyu nUMiess l-muo lo o-tsit Microcontroller rroouct opeciiication 


UU-^oUb-Ul 


M /P 


Z86C91 Z8 CMOS ROMIess Microcontroller Product Specification 


DC-2566-01 


N/C 


Z86C93 CMOS Z8 ROMIess Microcontroller Preliminary Product Specification 


DC-2508-01 


N/C 


Zoouuu LMub bupero HUMiess Microcontroller Advance information bpecitication 


np occi r\A> 
UU-^ool-UA 


N/0 


Z8bU2 NMUb Z8 8-Bit Microcomputer Keyboard Controller Preliminary Product Specification 


HP ncnr ch 


M /P 

N/O 


ZobU4 NMUb Zo o-Bit Microcontroller Preliminary Product bpecitication 


np oco/i no 


M /P 

N/0 


Z8b12e Closed-Captioned Controller Advance Infornation Specification 


UL-2570-0A 


hi /p 
N/C 


Z8671 Single Chip Basic Interpreter Basic Debug Software Reference Manual 


np Ad no 


3.00 


asm bo buper8/Z8 Cross Assembler User s buide 


DL-8267-05 


3.00 


Z8 Application Notes 


Part No 


Unit Cost 


The Z8 MCU In Telephone Answering Systems 


DC-2514-01 


N/C 


Z8602 Controls A 101/102 PC/Keyboard 


DC-2521-01 


N/C 


The Z8 MCU Dual Analog Comparator 


DC-2516-01 


N/C 


Z86C09/19 Low Cost Z8 MCU Emulator 


DC-2537-01 


N/C 


Z8 Applications for I/O Port Expansions 


DC-2539-01 


N/C 


Z86E21 Z8 Low Cost Thermal Printer 


DC-2541-01 


N/C 


Zilog Family On-Chip Oscillator Design 


DC-2496-01 


N/C 



(Additional Application Notes are contained in the above Databook) 
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Z80®/Z1 80™/Z280™ MICRO 


PROCESSOR FAMILY 


Data Book 


Part No Unit Cost 



Z80 Intelligent Peripheral Controllers Data Book (includes the following documents) DC-2490-02 5.00 



Z80 NMOS/CMOS 

Z84C00 NMOS/CMOS Z80 CPU Product Specification 
Z84C01 Z80 CPU with CGC Product Specification 
Z8410/C10 NMOS/CMOS Z80 DMA Product Specification 
Z8420/C20 NMOS/CMOS Z80 PIO Product Specification 
Z8430/C30 NMOS/CMOS Z80 CTC Product Specification 
Z8440/1 /2/4/C40/1 /2/3/4 NMOS/CMOS Z80 SIO Product Spec. 
Z84C50 RAM80™ Preliminary Product Specification 
Z8470 Z80 DART Product Specification 
Z84C90 CMOS Z80 KIO™ Product Specification 
Z84011/C11 PIO Parallel I/O Controller Product Specification 
Z84013/15, Z84C13/C15 CMOS IPC™ Product Specification 
Z80180 Z180™MPU Product Specification 
Z80181 SAC™ Product Specification 
Z280™MPU Product Specification 

Z80 Application Notes and Technical Articles 

Z80 Family Interrupt Structure 

Using the Z80 SIO in Async Communications 

Using the Z80 SIO with SDLC 



Binary Synchronous Comm Using the Z80 SIO 

Serial Communication with the Z80A DART 

Interfacing Z8500 Peripherals to the Z80 

Serial Clock Generation using the Z8536 CIO 

Timing in Interrupt-Based System with Z80 CTC 

A Z80-Based System Using the DMA with the SIO 

Interfacing Z80 CPUs to the Z8500 Peripheral Family 

Z180/SCC™ Serial Communications Controller Interface at 10 MHz 

Z80 Using the 84C11/C13/C15 in place of the 84011/013/015 

Z80 Questions and Answers 

Z180 Questions and Answers 

Other Information 

Z80 Product Support 

Zilog Quality and Reliability Report 

Zilog Literature List 

Package Information 

Ordering Information 



Z80/Z1 80/2280 Product Specifications, Technical Manuals and Users Guides 


Part No 


Unit Cost 


Z80 CPU Central Processing Unit Technical Manual 


DC-0029-03 


3.00 


Z80 Family Programmer's Reference Guide 


DC-0012-04 


3.00 


Z80 DMA Direct Memory Access Technical Manual 


DC-2013-A0 


3.00 


Z80 PIO Parallel Input/Output Technical Manual 


DC-0008-03 


3.00 


Z80 CTC Counter/Timer Circuit Technical Manual 


DC-0036-02 


3.00 


Z80 SIO Serial I/O Technical Manual 


DC-3033-01 


3.00 


Z80180 Z180 MPU Microprocessor Unit Technical Manual 


DC-8276-03 


3.00 


Z280 MPU Microprocessor Unit Technical Manual 


DC-8224-03 


3.00 


Z80181 Z181 SAC™ Smart Access Controller Preliminary Product Specification 


DC-2519-02 


N/C 


Z84013/15, Z84C13/C15 CMOS IPC™ Intelligent Peripheral Controller Preliminary Product Specification 


DC-2507-02 


N/C 


Z84011/C11 PIO Parallel I/O Controller Product Specification 


DC-2526-04 


N/C 


Z84C00 20 MHz Z80 CPU Central Processing Unit Preliminary Product Specification 


DC-2523-02 


N/C 


Z84C50 Z80 RAM80 Z80 CPU/2K SRAM Preliminary Product Specification 


DC-2498-01 


N/C 


Z80/Z180/Z280 Application Notes 


Part No 


Unit Cost 


Z180/SCC™ Serial Communications Controller Interface at 10 MHz 
Z80 Using the 84C11/C13/C15 in place of the 84011/013/015 


DC-2521-02 
DC-2499-02 


N/C 
N/C 



(Additional Application Notes are contained in the above Databook) 
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Z8000® MICROPROCESSOR FAMILY 


Data Book 


Part No Unit Cost 


Datacom Family Data Book (includes the following documents) 


DC-2503-02 5.00 



Z8000/80,000 NM OS/CM OS Microprocessors 

Z16C30 CMOS USC™ Product Specification 

Z16C31 IUSC™ Product Specification 

Z16C33 CMOS MUSC™ Product Specification 

Z16C35 CMOS ISCC™ Product Specification 

Z16C50 DDPLL™ Product Specification 

Z5380 CMOS SCSI Product Specification 

Z85230 CMOS ESCCTroduct Specification 

Z80C30/Z85C30 CMOS Z-BUS® SCC™ Product Specification 

Z8030/Z8530 Z-BUS SCC Product Specification 

Z80181 CMOS SAC Product Specification 

Z8401 3/015 Z84C13/C15 IPC™Product Specification 

Z8440/Z84C40 SIO Product Specification 

Z85C80 SCSCI™ Product Specification 



Application Notes and Technical Articles 

Design a Serial Board to Handle Multiple Protocols 
Using the Z16C30 USC Universal Serial Controller 

with MIL-STD-1553B 
Datacommunications IUSC/MUSC Time Slot Assigner 
ISCC Interface to the 68000® and 8086® 
The Z180 SCC Interfaced with the SCC at 10 MHz 
Using SCC with Z8000® in SDLC Protocol 
SCC In Binary Synchronous Communications 
On-Chip Oscillator Design 
Interfacing the Z8500 Peripherals to the 68000 
Interfacing Z80 CPUs to the Z8500 Peripheral Family 
Zilog Quality and Reliability Report 
Literature List 
Package Information 
Ordering Information 



Z8000 Product Specifications, Technical Manuals and Users Guides 


Part No 


Unit Cost 


Z8000 CPU Central Processing Unit Technical Manual 


DC-2010-06 


3.00 


Z8010 MMU Memory Management Unit Technical Manual 


DC-2015-A0 


3.00 


Z8030/Z8530 SCC Serial Communications Controller Technical Manual 


DC-2057-06 


3.00 


Z8036 Z-CI0/Z8536 CIO Counter/Timer and Parallel Input/Output Technical Manual 


DC-2091-02 


3.00 


Z8038 Z8000 Z-FIO FIFO Input/Output Interface Technical Manual 


DC-2051-01 


3.00 


Z8000 CPU Central Processing Unit Programmer's Pocket Guide 


DC-01 22-03 


3.00 


Z5380 SCSI Small Computer System Interface Preliminary Product Specification 


DC-2477-01 


N/C 


Z80C30/Z85C30 CMOS SCC Serial Communications Controller Product Specification 


DC-2442-05 


N/C 


Z85C80 SCSCI™ Serial Communications and Small Computer Interface Preliminary Product Specification 


DC-2534-02 


N/C 


Z16C01/2/3 CPU Central Processing Unit Preliminary Product Specification 


DC-2504-02 


N/C 


Z16C30 CMOS USC™ Universal Serial Controller Preliminary Product Specification 


DC-2492-03 


N/C 


Z16C30/Z16C33 CMOS USC/MUSC™ Universal Serial Controller Technical Manual 


DC-8285-01 


3.00 


Z16C30/Z16C33 CMOS USC/MUSC Universal Seria Controller Addendum 


DC-8285-01A 


N/C 


Z16C31 IUSC Integrated Universal Serial Controller Product Specification 


DC-2544-02 


N/C 


Z16C33 CMOS MUSC Mono-Universal Serial Controller Preliminary Product Specification 


DC-2517-03 


N/C 


Z16C35 CMOS ISCC™ Integrated Serial Communicat ons Controller Product Specification 


DC-2515-03 


N/C 


Z16C35 ISCC Integrated Serial Communications Controller Technical Manual 


DC-8286-01 


3.00 


Z16C35 ISCC Integrated Serial Communications Controller Addendum 


DC-8286-01A 


N/C 


Z16C50 DDPLL Dual Digital Phase-Locked Loop Preliminary Product Specification 


DC-2540-01 


N/C 


Z85130 ESCC Enhanced Serial Communications Controller Preliminary Product Specification 


DC-2543-01 


N/C 


Z85230/Z80230 ESCC Enhanced Serial Communicat ons Controller Technical Manual 


DC-8288-01 


3.00 



Z8000 Application Notes 


Part No 


Unit Cost 


Z16C30 Using the USC in Military Applications 


DC-2536-01 


N/C 


Z16C35 ISCC Interface to Intel and Motorola Microprocessors 


DC-2522-01 


N/C 


Datacom IUSC/MUSC Time Slot Assigner 


DC-2497-02 


N/C 


Datacom Evaluation Board Using The Zilog Family With The 80186 CPU 


DC-2560-01 


N/C 


ESCC Enhancements Over The SCC 


DC-2555-01 


N/C 


Z16C30 USC - Design a Serial Board for Multiple Protocols 


DC-2554-01 


N/C 
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Military Specifications 


Part No 


Unit Cost 


Z8681 ROMIess Microcomputer Military Product Specification 


DC-2392-02 


N/C 


Z8001/8002 Military Z8000 CPU Central Processing Unit Military Product Specification 


DC-2342-03 


N/C 


Z8581 Military CGC Clock Generator and Controller Military Product Specification 


DC-2346-01 


N/C 


Z8030 Military Z8000 Z-SCC Serial Communications Controller Military Product Specification 


DC-2388-02 


N/C 


Z8530 Military SCC Serial Communications Controller Military Product Specification 


DC-2397-02 


N/C 


Z8036 Military Z8000 Z-CIO Counter/Timer Controller and Parallel I/O Military Electrical Specification 


DC-2389-01 


N/C 


Z8038/8538 Military FIO FIFO Input/Output Interface Unit Military Product Specification 


DC-2463-02 


N/C 


Z8536 Military CIO Counter/Timer Controller and Parallel I/O Military Electrical Specification 


DC-2396-01 


N/C 


Z8400 Military Z80 CPU Central Processing Unit Military Electrical Specification 


DC-2351-02 


N/C 


Z8420 Military PIO Parallel Input/Output Controller Military Product Specification 


DC-2384-02 


N/C 


Z8430 Military CTC Counter/Timer Circuit Military Electrical Specification 


DC-2385-01 


N/C 


Z8440/1/2/4 Z80 SIO Serial Input/Output Controller Military Product Specification 


DC-2386-02 


N/C 


Z80C30/85C30 Military CMOS SCC Serial Communications Controller Military Product Specification 


DC-2478-02 


N/C 


Z84C00 CMOS Z80 CPU Central Processing Unit Military Product Specification 


DC-2441-02 


N/C 


Z84C20 CMOS Z80 PIO Parallel Input/Output Military Product Specification 


DC-2384-02 


N/C 


Z84C30 CMOS Z80 CTC Counter/Timer Circuit Mi itary Product Specification 


DC-2481-01 


N/C 


Z84C40/1/2/4 CMOS Z80 SIO Serial Input/Output Military Product Specification 


DC-2482-01 


N/C 


Z16C30 CMOS USC Universal Serial Controller Military Preliminary Product Specification 


DC-2531-01 


N/C 


Z16C01/2 CPU Central Processing Unit Military Product Specification 


DC-2532-01 


N/C 


Z80180 Z180 MPU Microprocessor Unit Military Product Specification 


DC-2538-01 


N/C 


Z84C90 CMOS KIO Serial/Parallel/Counter Timer Preliminary Military Product Specification 


DC-2502-00 


N/C 


GENERAL LITERATURE 






Catalogs, Handbooks and Users Guides 


Part No 


Unit Cost 


Superintegration Short Form Catalog 1991 


DC-5472-08 


N/C 


Quality and Reliability Report 


DC-2475-07 


N/C 


Superintegration Products Guide 


DC-5499-03 


N/C 


The Handling and Storage of Surface Mount Devices User's Guide 


DC-5500-02 


N/C 


Support Products Summary 


DC-2545-03 


N/C 


Universal Object File Utilities User's Guide 


DC-8236-04 


3.00 


Zilog 1990 Annual Report 


DC-1990-AR 


N/C 



<£ZiI£3G 





Literature Order Form 



ordering 



Complete the attached literature listing form. Be 
sure to enclose the proper payment or supply a 
purchase order. Refer to specific policy listed 
below. 



MINIMUM ORDER 



Orders under $300.00 must be prepaid by check, 
money order or credit card. Canadian and for- 
eign orders must be accompanied by a cashier's 
check in U.S. dollars, drawn on a correspondent 
U.S. bank only. 

Orders over $300.00 may be submitted with a 
Purchase Order. 







SHIPMENT 



Orders will be shipped after your check is cashed 
or credit is checked via the most economical 
method. Please allow four weeks for delivery. 

RETURNS ARE NOT ACCEPTED. 



PLEASE PRINT OR TYPE 


NAME PHONE ( ) 


COMPANY 


Method of Payment (Check One) 

□ Check □ Money Order 
Credit Card □ VISA □ M/C □ P.O. (over $300.00) 


ADDRESS 


CITY STATE ZIP 


COUNTRY 


PART NUMBER DOCUMENT TITLE UNIT COST QTY. TOTAL 




















$ 




$ 




















$ 




$ 




















$ 




$ 




















$ 




$ 




















$ 




$ 




















$ 




$ 




















$ 




$ 




















$ 




$ 




















$ 




$ 




















$ 




$ 




















$ 




$ 




















$ 




$ 




















$ 




$ 




















$ 




$ 


Mail To: 


Credit Card or Purchase Order # SURTOTAI 





Expiration Date 



210 E. HACIENDA AVE. M/SC1-0 
CAMPRELL, CA 95008-6600 



. ADD APPLICARLE SALES TAX (CA ONLY) 

ADD 10% SHIPPING AND HANDLING 

TOTAL 



(408)370-8016 



